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A new and accurate lens measur- 
ing instrument for determining 
power, decentration, and prism in 
any lens or combination of lenses. 


It has a totally new and different target which is very easy to read. 
Target consists of a large double green circle with three small green 
cireles spaced on a line in the large circle. This results in greater accuracy 
in focusing because the double circle blurs into a single circle if perfect 
focus has not been attained. Cylindrical lenses elongate the three smaller 
circles so that axis is easily found—and the centers accurately spotted. 
Unusual spotting device—merely pull a “trigger” and points are auto- 
matically inked and the center dotted. 

This precision designed instrument has a range of +20.00 to —20.00 


diopters and prismatic measurement of 5 prism-diopters. 
Lamp, slide and reading seale are enclosed against dust. 
Automatic contact off-on switch. 


Instrument can be tilted and locked in any position for your convenience. 


che louse of Vision ™ 


30 NORTH MICHIGAN AVENUE, CHICAGO 
MILWALKEE ¢ MINNEAPOLIS ¢ DES MOINES 


the most automatic lens measuring instrument made today 
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A. M. A. ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY—-Monthly. Devoted to advancing the 
knowledge of and progress in cutaneous diseases and syphilis. Publishes original contributions on these two 
subjects, transactions of the important dermatological societies, book reviews, etc. Illustrated. Annual sub- 

i scription price (two volumes): domestic, $12.00; Canadian, $12.40; foreign, $13.50. Single copies, $1.25. 
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BACK TO WORK 


INITIAL DOSAGE: STEP-WISE REDUCTION: MAINTENANCE DOSAGE: 
25 mg. four times daily. After moderate relief is 25 to 50 mg. daily has been 
Consult literature for detailed established, reduce daily found adequate in more than 
dosage recommendations. dosage step-wise every three 50 per cent of a series of 
or four days, to smallest patients. 
suitable maintenance level. 


Conservative dosage in rheumatoid arthritis 
provides effective relief —and often may be 
continued for long pertods 


Individualized dosage, careful clinical observation, and simple, 
readily available laboratory procedures (sedimentation rates, 
urinalyses, blood counts, blood pressure, and frequent weight 
recordings) are adequate for the rehabilitation and management 
of most patients. 


Corton is the registered trade-mark of Merck & Co., Inc. for its brand of 
cortisone. This substance was first made available to the world by Merck research 
and production. 


Literature on request 


MERCK & CO., INC. 
Cortone’ & Manufacturing Chemists 


ACETATE Z RAHWAY, NEW JERSEY 
(CORTISONE Acetate Merck) - In Canada: MERCK & CO. Limited—Montreal 


Can,Put Your Arthritic Patients 
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THE NEW SYNOPTISCOPE 


THE APPARATUS FOR ORIHOPTIC DIAGNOSIS AND TREATMENT 


Employing new mechanical features 
with maximum range of movement, both 
independent and coordinated. 


Price $150.00 
Complete with Transformer 


At the showrooms of 


CURRY & PAXTON INC. 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 
MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic or Glass Selections Sent on Memorandum upon Request 
Implants and Plastic Conformers in Stock 


FRIED ann KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 
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... segment scientificall WIDE AT TOP 
shaped to afford 
Natural Vision and 


comfort in reading... 


ROUND CORNERS 


The unique construction principle on 
which Panoptik is based permitted 
designers to call for any desired segment 
shape. The shape selected was the result 
of exhaustive tests and measurements 
undertaken to establish exact segment 
size and shape most ideally suited to 
natural reading habits. The Panoptik 
segment is wide at the top, to provide a 
wide reading field, at the eye level 
naturally used for reading. It has 

round corners to match the round pupil of 
the human eye. It wastes none of the 
lens in “blind” or unused areas. 


in Soft-Lite, too 


A new Bausch & Lomb booklet, “Natural Vision,” 
tells what patients want in a bifocal 

lens, describes the characteristics which 

result in Panoptik’s superior performance 
among bifocals, trifocals and special 

purpose multifocals. Ask your 

Bausch & Lomb distributor's representative. 


BAUSCH 6 LOMB 


OPTICAL COMPANY we 2, N.Y. 


THE BAUSCH & LOMB PANOPTIK BIFOCAL IS THE... 
NO WASTED LENS AREAS ; 


SURGICAL INSTRUMENTS CO., 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED 1875 


McLEAN TONOMETER 


of tension in red and black. 


This is a most accurate instrument 
for measuring intra-ocular pres- 
sure. It is simple in construction 
and operation, has a direct read- 
ing scale and does not require 
charts and nomographs. The scale 
shows normal and abnormal limits 


In case, Price $55.00 


De you dismente glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 


115 Fulton Street New York 38, N.Y. 
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mycin 


ANTIBIOTIC DIVISION 


OPHTHALMIC 


Indicated in a wide range of external ocular 
infections involving diverse structures 

and tissues of the eye, Terramycin Ophthalmic 
preparations are effective and valuable 

either as the sole medication or as 

an adjunct to oral Terramycin therapy. 

It is only in the rare case that the use of 
Terramycin Ophthalmic Ointment or Solution 
is attended by sensitizing reactions. 


Supplied: CRYSTALLINE ‘TERRAMYCIN HYDROCHLORIDE 
OputTHALMic OINTMENT, 5 mg. per Gm. ointment; 
tubes of S oz. 

CRYSTALLINE TERRAMYCIN HYDROCHLORIDE 
OpuTHALMIC SOLUTION, 5 cc. vials containing 

25 mg. for preparation of topical solutions 

isotonic with lacrimal fluid and buffered to pH 8.2. 


Terramycin is also available as Capsules, 
Elixir, Oral Drops, and Intravenous. 


CHAS. PFIZER & CO., INC., Brooklyn 6, N.Y. 
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like May 
and Mothers Day 


Thanks to Mother is her year-round due; 
but tradition links the special observance of 
her day to the month of May. Shuron 
WIDESITE lenses and Shuron BROWLINE 
frames each are prescription-worthy any 
day of the year—and together they provide 
the perfect combination for your patients’ 
complete satisfaction. Make it your habit to 
specify both. 


Illustrated at lower right 
and on him—the Stag Brow- 
line frame: At lower left 
and on her—the new Ron- 
belle Browline frame: And 
the Shuron Widesite ““Pano- 
rama Vision” lens—in white 
and Tonetex. 


SHURON OPTICAL COMPANY, INC, 
GENEVA, N. Y., Established 1864 
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THE MAKING AND FITTING OF ARTIFICIAL EYES ARE 
A SPECIALTY WITH US..... 
Not a Sideline! 


Experience gained through over 100 years of artificial eyemaking enables us to produce 
and fit the very finest in glass and plastic eyes. 


We have a complete selection service for glass and plastic eyes. Within 8 hours 
after receiving your order, we send you a selection of eyes on memorandum. 
Write for further information and free color chart and size guide. 


100 YEARS OF ARTIFICIAL EYEMAKING 


MINNEAPOLIS PHILADELPHIA 
NEW ORLEANS PITTSBURGH 
WASHINGTON 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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urpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


The Guild of Prescription 
Opticians of America, Ine. 


110 E. 23rd Street New York (10) N.Y. 
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NEW... Corneal Section 
F Enlarging Scissors” 


ROBERT DEAN MATTIS, M.D., ST. LOUIS, MISSOURI 


741015 


463* Corneal Section Enlarging Scissors, MATTIS: Anatomically designed 
to enlarge corneal section without bevel, but approximating knife sec- 
tion. Curve of lower (Intraocular blade) designed to match internal cir- 
cumference of cornea at level of section and to serve as repositor sweep- 
ing iris out of angle. Upper (external) blade curved to match perimeter 
of limbal cornea and with terminal spur which engages cornea at end 
of section to prevent usual axial slippage. Especially valuable in small 
conservative knife section or where it is desired to reduce accidental 
cutting of preplaced sutures. Horizontal angulation of blades valuable 
when enlarging section where bridle suture is not used. Stainless steel, 


463 * Described elsewhere in this issue by Dr. Mattis 
Siorz Instrument Company, 4570 AUDUBON AvE. 10, Mo. 


Found fit by 


thousands of (now) happy 
practitioners — and we'll tell you why. 


The Efficiency Fitting Cabinet is the largest 
in the opthalmic field. It holds 120 zylonite 
or rimless frames yet occupies only 3 square 
feet of floor space. 


The carefully matched woods are hand- 
rubbed to a beautiful satiny dark walnut or 
red mahogany finish. 


It stands alongside the fitting table or exam- 
ination chair for easy accessibility. 


Each frame stands in its own rack. 


It eliminates the usual disorder of samples. 


It shows an impressive display that’s always 
visible to the patient. 


We also have a 6 drawer de-luxe model at 84.50 4 F.0.B. N. Y. 
Order direct or from your supply house oh vs 


_stor Eye Instrument Catalogue sent upon request! ; 
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FOR A CLEAR VIEW OF THE FUNDUS 
FIRST CHOICE IS 


By permitting a clear view of the fundus 
under a wide range of conditions, the AO 
Giant Ophthalmoscope has earned first place 
in popularity among the professions. Extra 
brightness and easy adjustability of the 
filament image make it ideal for both general 
use and difficult cases (small or restricted 
pupils, opacities). 


FOUR SWING-IN FILTERS: 
YELLOW-—to eliminate retinal haze 


RED-FREE—to enhance visibility of blood vessels and 
small hemorrhages 


POLAROID (2)—to eliminate corneal reflexes 


American Optical 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Ask your AO Representative to let you 
test the Giantscope in your own office. 
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ARTIFICIAL EYES 
Individually Created 


Davin A. GrRossBERG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 
WICKERSHAM MEDICAL BLDG. 


VALUABLE HAND ILLUMINATOR . . GY hahan SY Lit Lamp 


Convenient — efficient — the low cost 
Shahan hand slit lamp projects a power- 
ful beam of light for detail examination 
of the cornea, the lens, and the anterior 
portion of the vitreous by focal illumina- 
tion. Moving the lamp away from the eye 
increases the spot of light from a brilliant 
slit to a broader beam, making the instru- 
ment useful for office operative proce- 
dures, too. 


The lamp is light in weight, nicely bal- 
anced, has a black nickel finish. It uses 
a standard, inexpensive, 6-8 volt automo- 
bile type bulb, operating from any stand- 
ard AC transformer designed for such 
small lamps. Complete with cord and 
switch, each $19.75 


AY, Instrument Makers To The Profession Since 1895 
4 Mueller ana Company 330 S. HONORE STREET CHICAGO 12, ILLINOIS 
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W MORE ACCURATE VISUAL DIAGNOSIS 
N O IN THE EYE, EAR, NOSE ano THROAT 
WITH THE NEW, IMPROVED 


A.C.M.I. 
DIAGNOSTIC SETS 


American Cystoscope Makers offers the medical profession 
the finest line of Diagnostic Sets in its entire history. These 
new sets incorporate the outstandingly important feature 
— exclusive with the ACMI ophthalmoscope — of a coated 
lens system, greatly increasing the amount of light trans- 
mitted, improving definition and clarity of the image, and 
eliminating halo, flare and ghost images. 


STANDARD SET comprises ophthalmoscope head (with 
built-in color filter and aperture changer), otoscope head 
with 3 specula, medium battery handle and one spare 
lamp, in plush-lined case, with space for additional specula 
and tongue depressor. 


COMPACT SET, for the practicing physician, includes 
ophthalmoscope head (with built-in color filter and aper- 
ture changer), otoscope head, 5 ear and 1 nasal specula, 
small battery handle and extra lamp. Additional space for 
tongue depressor and more specula. 


LARGE SET contains otoscope head, 5 ear and 1 nasal 
specula, ophthalmoscope head (with built-in color filter 
and aperture changer), large battery handle, 1 extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


PROFESSIONAL SET. This, the most complete Wappler 
set, incorporates an otoscope head with 5 ear and 1 nasal 
specula, tongue depressor head, ophthalmoscope head 
(with built-in color filter and aperture changer), large bat- 
tery handle, extra lamp, and rubber bulb for insufflation. 


Frederick J. Wallace, President 


AMERICAN CYSTOSCOPE MAKERS, INC. 


1241 LAFAYETTE AVENUE +» NEW YORK 59, N. Y. 


Standard Set, Catalog No. 1106 


Compact Set, Catalog No. 1107 


Professional Set, Catalog No. 1111 
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TELESCOPIC 
I SPECTACLES 


...valuable aid can often be given by 
Spectel telescopic spectacles, which 
enlarge the retinal images. These im- 
ages are perceived by a correspond- 
ingly larger number of retinal elements. 


“With telescopic spectacles many pa- 


‘tients previously classed as blind can 
‘get about unassisted. 


Spectel telescopic spectacles are 
simple. Two telescopic lenses—with 
‘tiny correction lenses, if necessary— 
‘re mounted in a conventional frame. 


H <_ 
OLLMORGEN 


IN CASES OF 
SUBNORMAL VISION 


For close work, a reading addition 
snaps over one lens, 


Fitting procedure is also simple. No 
elaborate equipment is needed. Details 
of Spectel telescopic spectacles, trial 
sets, and examination procedure are 
given in Bulletin 302. 


Attractive 
conventional 
appearance 

of Spectel 

telescopic 

spectacles 

has been achieved 
with no sacrifice 
of optical 
quality. 


Distributed in Canada by 
Imperial Optical Company. 


FOR DEPENDABLE OPHTHALMIC THERAPY 


ISO-SOL® STERILE and BUFFERED OPHTHALMIC SOLUTIONS of official drugs are worthy of 


your consideration to meet the exacting needs of your practice with confidence. These sterile solutions 


of all the commonly-used ophthalmic drugs are manfactured by an organization devoted to the scrupu- 


lous preparation of sterile ophthalmic pharmaceuticals. 


These solutions have been prepared to give your patients maximum physiologic activity and comfort. 
. . They have a low surface tension and are especially preserved to discourage invasion by mold and 


bacteria, and to minimize the danger of secondary infection due to contamination, after opening. . . . 
Your PHARMACIST can obtain these EXCELLENT SOLUTIONS from his wholesaler or write direct to 


THE ISO-SOL CO., INC. 


QD 


New Price List and Desk Reference Card Available on Request 


Brooklyn 17, N. Y. 
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AAT 
+ CORRECTED SANE 


FIRST 


Titmus Corrected Curve Lenses 


j are designed to provide 
clear vision 
for all object distances 
over the wide angle field 
with minimum 
astiomatic values 
the 


Contra-Glare B & C 4 a 
and Infra-Bar working distance range. 


6! Titmus Opticat Co., INC. © PETERSBURG, VA. YY 


Descriptive Folder 
Available on Request 
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mwerec at INSTRUMENTS SINCE 1857, GOTTINGEN, ALLIED ZONE 


NEW ZEISS VERTEX 
REFRACTIONOMETER 


A small, sturdy, well-balanced instrument ideally suited 
for the ophthalmologist’s office. Can be easily operated 
by your nurse, technician or secretary. 


® Convenient and exact readings at a glance. 


® Small cylinders can be easily detected and accurately 
measured. 


| \ Ba, ie © Target image as well as refraction scale seen in the same 
field of view. 


© Built-in illumination. Fully dustproof. 


write for detailed literature 


Guaranteed uninterrupted repair service 


CARL ZEISS, INC. 


485 FIFTH AVE. NEW YORK 17, N. Y. 


Most Natural 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 
of implants. 


Selections sent on memorandum from the most complete group of eyes. Careful 
attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 
no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bldg. Telephone Main 5638 Denver 2, Colorado 
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THE GOLDEN Duo 


An achievement in two-tone de- 
Sign. Wine on Pink, black on 
crystal... .with or without golden 
rim, 


ig 


coal 


a wintoull foursome...in style with today’s fashion 


casa blanca 


It’s a natural for your men pa- 
tients who want something dif. 
ferent! Pink, blonde, demi. 


V 


Now, more than ever, there's a Zylo Ware Sahn 
’ 


Patient's sake 
frame for every face. prescribe an 


extra pair.” 


Y 


RAME. 
ai S EVERY ZYLO WARE F 
“ADJUSTA -BRIDGE”’, FIT 

ECISION. COSMET “A 

USE THE NEW PR 


4 
Fashionable, flattering frame 
cordovo, dubonnet, bronze, pearl 
tone blue, pearl-tone grey: pink, 
Fe blonde, demi, black, pearl pink, 
pearl blue. .and with subtle gold- 
THE { 
: 
| 
© Ca r] 
rt, dies; 
» London 
RP. 11-15 47th AVE, L 
ISLAND CITY 1, N.Y 


A COMPLETE RANGE OF ABSORPTION IN 


The many different forms and the 
choice of five precise shades of absorp- 
tion in Soft-Lite enables you to pre- 


scribe easily for the visual comfort of iiediinis PANOPTIK 


the light-sensitive patient. TRIFOCAL CATARACT 


When you specify Soft-Lite instead 
of “tint,” your patient gets true neutral 
transmission in the same manner as 
with white crown lenses, with only the 
amount of absorption stepped up. For 
instance, Soft-Lite No. 1 Shade absorbs 
14.8% of the visible light, or approxi- 
mately 75% more than white crown. 
Very often, this small amount of added 
absorption means visual comfort to the 
light-sensitive patient. 


Shown at right are many of the 
Bausch & Lomb lens forms available in 
genuine Soft-Lite. Most of these are 
stocked in Benson branches in order to 
give you the finest service on the fin- 
est of absorptive lenses — Soft-Lite. 


ULTEX B ULTEX E ULTEX L 


Interpreting your p iption into gl that DO what 
YOU want them to do for the patient is our specialty! 


ORTHOGON 
FUL-VUE 


ERTIFIED 
DUO-SITE HT-51 CepTiFiED HT-51 


SINCE 1913 MAIN OFFICE AND LABORATORY @ MINNEAPOLIS, MINN. 
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RESULTS OF USE OF CORTICOTROPIN (ACTH) IN TREATMENT 
OF RETROLENTAL FIBROPLASIA 


ALGERNON B. REESE, M.D. 
FREDERICK C. BLODI, M.D. 
JOHN C. LOCKE, M.D. 


WILLIAM A. SILVERMAN, M.D. 
AND 
RICHARD L. DAY, M.D. 
NEW YORK 


N RECENT reports! we stated that our experience with the use of cortico- 
I tropin (ACTH) in the early progressive stages of retrolental fibroplasia gave 
us some hope that it might prove effective. This hope has not been realized. The 
present paper covers infants born between Dec. 15, 1949, and July 25, 1951. The 
treatment of infants born during this time was begun between February, 1950, and 
August, 1951, a 19-month experience. 


MATERIAL 


Source of Material Studied —Cases of retrolental fibroplasia considered in this 
report occurred in two New York hospitals—Babies Hospital and Lincoln Hospital. 

Selection of Cases for Treatment.—lIn selecting the cases for treatment, it was 
important to make the decision before irreversible fundus changes occurred and, 
at the same time, not to choose cases in which there was a reasonable chance of 
spontaneous regression. The only chance of salvaging a useful eye was to arrest 
the disease before the retina became detached. Our criteria for instituting treat- 
ment with corticotropin were the occurrence of tortuosity of the retinal vessels, 
neovascularization, and early progressive edema in the periphery of the fundus. In 
no case did we start treatment on the basis of one examination, but we began use 
of the drugs only after the process proved progressive, over a period of a week or 
more. 


It should be pointed out that many infants, either premature or born at term, 
have a gray zone in the far periphery of the fundi. The frequency of this finding 
and the fact that it disappears in a short time lead us to conclude that this is a 
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physiologic phenomenon. This apparently physiologic gray reflex must not be mis- 
taken for beginning retinal edema and detachment in the acute stage of retrolental 


fibroplasia. 


STAGES IN THE ACTIVE PHASE OF RETROLENTAL FIBROPLASIA 
We have found it convenient for our records, as well as for current discussion of 


the cases among the staff, to divide the disease in its acute phase into five stages, as 


follows: 


Stace 1: Tortuosity of retinal vessels plus neovascularization. \ 


Hemorrhages may or may not be present. 


Vascular dilatation is usually present but not necessarily. 


The tortuosity and neovascularization are usually seen in the extreme periphery 


of the visible fundus. 


% Stace 2: Stage 1 plus some peripheral edema and vascular dilatation. 


Hemorrhages are usually present. 
Spontaneous regression may occur. 


Stace 3: Stage 2 plus a large amount of edema and retinal detachment in the periphery of 
the visible fundus. 
Spontaneous regression is unlikely. 


Stace 4: Hemispherical or circumferential retinal detachment. 


Elevation of the retina over a large area, but with some retina still in position. 


Stace 5: Complete retinal detachment. 


For any treatment to be successful, it must be started sometime in Stage 1, 2, 
or 3. Cases in Stage 3 are borderline. There occurs a time at about this stage of 
: the disease when, even though the process may become inactive, the retina shows 
‘ i continuous and progressive detachment, due to the organization and contraction of 
: acquired tissue already laid down over the retina and in the vitreous. It is at 


about this stage, also, that vision becomes seriously impaired or destroyed. 


TREATMENT 


Doses Used—The total amount of corticotropin administered per course 
(accumulated dose) varied from 72 to 1,235 mg., and the duration of the courses, 
from 9 to 33 days. The daily dose of corticotropin ranged from 1.7 to 20 mg. per 
kilogram of body weight per day. The average daily dose was about 15 mg. per 

4 kilogram of body weight per day. The treatment period was from two to three 
weeks, but we found that after two weeks the treatment was attended by an appreci- 
able percentage of complications (see section on “Mortality and Morbidity”). 
During the course of the treatment the fundi were examined through dilated pupils 
three times a week. 


Systemic E ffects—Infants under treatment have a ravenous appetite, are irri- 
table, and show inhibition of growth. 

Determinations of the 24-hour urinary output of formaldehydogenic steroids 
were obtained on many of the treated patients (method of Daughaday). The 
results showed that stimulation of the adrenal cortex by the corticotropin was 
sufficient to increase the output, which in some of the cases was six to seven times 


normal, 

There was surprisingly little retention of sodium and potassium, as evidenced 
by edema and by blood determinations. Cushing's facies was seen frequently. 

To date, we have noted no late evidence of hypopituitarism or hypoadrenocorti- 


cism. 
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The systemic and general effects of the treatment on the infants have been 
reported in detail by Silverman, Day, and Blodi.? 
MORTALITY AND MORBIDITY OF INFANTS TREATED 


The following tabulation shows the mortality and morbidity during the period 
of treatment with corticotropin. 


1. Mortality und morbidity of premature babies receiving corticotropin 


A. No. of babies receiving 36 
B. Mortality among babies receiving corticotropin 
Cause of death not KMOWR....2..cccccccccccccccccccccccccscccvcvese 1 
Aspiration 1 


Bronchopneumonia—unilateral hemorrhage into adrenal gland... 1 


Bronchopneumonia F 2 

C. Morbidity among babies receiving corticotropin 

Severe hand infection during treatment...............-c0eeeeeeeeee 1 
Severe diarrhea during treatment - 1 
Severe diarrhea after treatment............ccscccccccccvcccsccececce 1 


II. Mortality and morbidity of babies with retrolental fibroplasia not receiving corticotropin therapy 


C. Morbidity 


We believe that the treatment was responsible, either in part or entirely, for 
the above-listed deaths. It must be said, however, that all deaths occurred in the 
patients treated for three weeks or longer. We had no deaths when the duration of 
treatment was only two weeks. 


RESULTS OF TREATMENT 


It has been convenient, both for our records and for discussion of end-results 
among the stati, to divide the cicatricial phase, or end-phase, of the disease into 
five grades, as follows: 


Grape 1: Pale appearance of fundus with attenuated blood vessels. 

Grave 2: Grade 1 plus small mass of opaque tissue in periphery with or without visible 
small retinal detachment. 
The disk is distorted by traction towards the side of the tissue, which is usually 
temporally. 
Patients with process ending in Grades 1 and 2 have useful vision. 

Grape 3: Large mass of opaque tissue in periphery incorporating a retinal fold which extends 
to the disk. 
Visual acuity varies from 5/200 to 20/50. 

Grave 4: Retrolental tissue covering part of pupillary area. 
Small area of attached retina may still be visible, or only a red reflex over a 
sector of the fundus may be seen. 

Grave 5: Retrolental tissue covering entire pupillary area. 
No fundus reflex present. 


2. Silverman, W. A.; Day, R. L., and Blodi, F. C.: Inhibition of Growth and Other Effects 
of ACTH in Premature Infants, Pediatrics 8:177-191, 1951. 
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We considered the outcome as satisfactory in any case in which the disease 
stopped in Grade 1 or 2. We considered any case in which the process ended in 
Grade 4 or 5 as one of blindness. Any case which ended in Grade 3 we have 
considered to be indeterminate, because the amount of vision which the patients 
in this stage obtain varies from 5/200 to 20/50. It can be said, however, 
that when the process does stop in this stage it leaves useful vision. The variation 
in the amount of vision in this stage is due, for the most part, to the fact that the 
opaque tissue in the periphery of the fundus extends to the disk, and when the 
lesion occupies the temporal periphery of the fundus, the tissue extending toward 


Taste 1.—Cases in 1950 Series Reaching Progressive Stage 2* 


No. of Indeterminate 
¥ Eyes Vision No Vision Outeome 
‘ 4 Treatment with ACTH 
30 21 4 5 
4 4 0 0 
34 25 (73%) 4 (12%) 5 (15%) 


Untreated Infants 
4 2 2 0 


* Eight cases (16 eyes) of retrolental fibroplasia are not included in the 1950 tables: (a) 6 cases, because 
the process was too mild to satisfy our criteria for consideration of therapy; (>) 2 other cases, because, 
while treatment was given, it was not commenced until the disease had reached Grade 4 of the acute stage. 


TasLe 2.—Cases in 1951 Series Reaching Progressive Stage 2* 


No. of Indeterminate 
| Eyes Vision No Vision Outeome 
Treatment with Corticotropin 
| 12 9 2 1 
Control Cases * 
Lincoln Hospital (no therapy).................. 2 3 
36 25 (69%) 7 (19%) 4 (12%) 


* Twenty cases (40 eyes) are not included in the 1951 tables: (a) 16 cases of retrolental fibroplasia, because 
they were too mild to satisfy our criteria for considering therapy; (6) 2 other cases, because the infants died 
before the age when a satisfactory final evaluation could be made (death at 62 and 70 days of age, respee- 
tively); (c) 2 eases, because of inadequate follow-up study. 


the disk passes over the macular area and interferes seriously with vision. When 
the same process occurs at a site away from the temporal region, the macular area 
is not seriously affected, and the patient has better vision. Unfortunately, the 
peripheral opaque tissue more often affects the temporal aspect of the fundus. 

The results for the infants treated in 1950 are shown in Table 1. 


These figures for 1950 suggested that corticotropin is effective when given in 
the early stages of retrolental fibroplasia. 

However, the total number of infants was small. Furthermore, in 1950, most 
of the untreated infants were from one hospital and the treated infants were from 
another. 
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It is difficult to assess the results of treatment in a disease of this kind which 
has a high rate of spontaneous regression. The only way in which treatment can 
be adequately evaluated is by employing it either in alternate cases or in cases 
picked by random selection. Therefore, in 1951 we used the latter method.* The 
results which follow do not substantiate the 1950 figures. In 1951 the control 
group fared better than the treated group. 


Tape 3.—Total Results for 195@ and 1951 from Both Hospitals in Cases 
Reaching Progressive Grdde 2 


No. of Indeterminate 
Vision No Vision Outeome 


41 (64%) 14 (22%) 9 (14%) 
29 (58%) 17 (34%) 4 ( 8%) 


70 31 18 


When the 1950 and 1951 figures are combined, it is seen that the total results 
for the treated and untreated groups are not significantly different. 


CONCLUSION 
The results in the 1950 series suggested that corticotropin (ACTH) is effective 
in the treatment of retrolental fibroplasia. However, on the basis of results in our 
1951 series and the comparison of these cases with control cases, we conclude 
that corticotropin has no effect on the course of the disease. We therefore have 
discontinued its use, and we are investigating other possible therapeutic approaches. 


3. An equal number of blue and white marbles, of the same size, were kept in a box. When 
a case of retrolental fibroplasia progressed to the stage that satisfied our criteria for commencing 
therapy (early progressive retinal edema), a marble was drawn, and the decision to treat or not 
to treat was made by its color. 
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TREATMENT OF RETROLENTAL FIBROPLASIA WITH VITAMIN 
CORTICOTROPIN (ACTH), AND CORTISONE 
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GEORGE S. TYNER, M.D. 
AND 
HAROLD G. SCHEIE, M.D. 
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HIS paper presents observations made during the treatment of 17 premature 

infants with vitamin FE and of 21 premature infants with corticotropin 
(ACTH) or cortisone. We have concluded from these experiences that none of 
these substances offers an effective means of therapy for the condition. Although it 
is difficult, because of the unpredictable course of the disease and the small number 
of patients available, to state that these substances may not favorably influence the 


condition in certain instances, they are certainly not curative in all. The disease 


tropin, or cortisone, while in others it became arrested or even regressed to normal. 


progressed to blindness in some patients in spite of therapy with vitamin E, cortico- 

: We do believe, however, that further therapeutic trial of these substances is justified 

until sufficient evidence has accumulated to indicate their complete ineffectiveness 

i or until a truly satisfactory means of treatment is available. No danger accompanies 

| the use of vitamin FE, and the hazard from using corticotropin or cortisone is small 
if administration is properly supervised. 

Vitamin E was first used in the treatment of retrolental fibroplasia during its 
acute stages by Owens and Owens ' in 1948, on the assumption that the premature 
i infant was deficient in this fat-soluble vitamin. Kinsey and Zacharias * correlated 

the incidence of retrolental fibroplasia with the supplementary use of water-miscible 
vitamins A and D, iron, or oxygen. Owens and Owens pointed out that vitamin A 
and iron increase the need for vitamin EF. 


The alpha-tocopherol acetate used in this study was supplied by Hoffmann-LaRoche, Inc., 
Nutley, N. J. 

This study was supported by a grant from the Charles B. Knox Gelatine Company, Inc., 
Johnstown, N. Y. 

From the Delaware Hospital, Wilmington, Del. (Dr. LaMotte), and the Department of 
Ophthalmology, Hospital of the University of Pennsylvania, University of Pennsylvania School 
of Medicine, and the Children’s Hospital of Philadelphia (Drs. Tyner and Scheie). 

1. Owens, W. C., and Owens, E. U.: Retrolental Fibroplasia in Premature Infants, Am. 
J. Ophth. 32:1-21 (Jan.) 1949; 1631-1637 (Dec.) 1949. 

2. Kinsey, V. E., and Zacharias, L.: Retrolental Fibroplasia, J. A. M. A. 1839:572-578 
(Feb. 26) 1949. 
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Reese,* in the abstract of a paper presented before the Section on Ophthalmology 

of the College of Physicians of Philadelphia in March, 1950, and Scheie,* in discus- 
sing that paper, first mentioned the use of corticotropin in the treatment of 
‘retrolental fibroplasia. Woods,‘ at the June, 1950, meeting of the American 
Ophthalmological Society, reported the use of corticotropin in two cases of retro- 
lental fibroplasia. In neither was there improvement under treatment. Another 
report by Woods,® in 1951, was no more encouraging. 

Reese and Blodi,® in the fifth Francis I. Proctor Lecture, given in September, 
1950, reported the use of corticotropin in 14 cases of retrolental fibroplasia. Their 
results were encouraging. All their treated patients showed arrest or regression of 
the disease. By comparison, in eight untreated patients the disease progressed to 
formation of complete or partial membranes or masses of white tissue appeared in 
the periphery of both fundi. 

McLean, Gordon, and Koteen,’ at the October, 1950, meeting of the American 
Academy of Ophthalmology and Otolaryngology, reported five cases of retrolental 
fibroplasia in which corticotropin was used. Their results were discouraging. They 
reported two cases of well-advanced disease which was unaffected by treatment 
and three cases of early disease, in two of which the process appeared to regress. 
In one of these the disease recurred after withdrawal of the drug. Scheie, Tyner, 
Buesseler, and Alfano,* in March, 1951, reported five cases of retrolental fibroplasia 
which was treated with corticotropin. Four of these cases are included in the 
present report. 

The use of corticotropin or cortisone is based on the reasoning that hyper- 
adrenalism inhibits the growth of capillaries. It is known that the pituitary-adrenal 
axis is not well developed in young infants, especially premature infants. The 
adrenocorticotropic hormone of the pituitary appears in the maternal placenta 
during the last three months of pregnancy. Consequently, the premature infant 
is deprived of much of his supply of this hormone. It has therefore been reasoned 
that hypoadrenalism may be responsible for the angiomatous process of retrolental 
fibroplasia. 

Abnormally large doses of cortisone administered preoperatively to laboratory 
animals have been reported to delay wound healing. Because of this, it has been 
reasoned that the vascular and proliferative stage of retrolental fibroplasia might 

be inhibited by the use of corticotropin or cortisone. The idea is not substantiated 


3. Reese, A. B.: Retrolental Fibroplasia, Arch. Ophth. 44:754-756 (Nov.) 1950. 
4. Woods, A. C.: Clinical and Experimental Observations on the Use of ACTH and 
Cortisone in Ocular Inflammatory Disease, Am. J. Ophth. 33:1325-1349 (Sept.) 1950. 

5. Woods, A. C.: Present Status of ACTH and Cortisone, Am. J. Ophth. 34:945-959 
(July) 1951. 

6. Reese, A. B., and Blodi, F. C.: Retrolental Fibroplasia, Am. J. Ophth. 34:1-24 (Jan.) 
1951. 

7. McLean, J. M.; Gordon, D. M., and Koteen, H.: Clinical Experiences with ACTH and 
Cortisone in Ocular Diseases, Tr. Am. Acad. Ophth. 56:565-572 (May-June) 1951. 
8. Scheie, H. G.; Tyner, G. S.; Buesseler, J. A., and Alfano, J. E.: Adrenocorticotropic 


Hormone (ACTH) and Cortisone in Ophthalmology, A. M. A. Arch. Ophth. 45:301-316 
(March) 1951. 
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in a recent report by Cole and associates.*. They found that aseptic wounds in 
cortisone-treated animals revealed no difference in rate or quality of healing, as 
determined by histologic study. Clinical observations on patients receiving cortisone 
who have undergone surgical procedures indicate that normal wound healing may 
take place. 


THERAPY WITH VITAMIN E 


A. Therapeutic Regimen.—All the patients, whether receiving vitamin E prophy- 
lactically or therapeutically, were given 50 mg. of alpha-tocopherol acetate three 
times a day, administered in the form of drops, either undiluted or in the formula. 
Prophylactic medication was started as soon after birth as possible, usually on the 
second or third day. Therapeutic medication was started after the onset of the 
disease process, from the 29th to the 60th day of life. The duration of treatment 
q P varied, depending upon the clinical response of the infant. The eyes of all infants 
were examined ophthalmoscopically once or twice a week with the pupils dilated, 
the frequency depending upon the variations of the ophthalmoscopic picture. 


: B. Report of Cases (Table 1).—Seventeen patients received vitamin EF. 


; Case 1.—D., a white girl born April 6, 1949, weighed 3 Ib. 1 oz., or 1,335 gm., at birth. 
Both eyes were normal when the child was first examined, at the age of 22 days. Beginning 
vascular changes in the retina were first noted at the age of 30 days. Progression to bilateral 
nasal retinal detachments was noted at the age of 52 days. At this time treatment with 50 mg. 
of alpha-tocopherol acetate three times a day was started. The detachments did not become 
complete but subsided entirely in the right eye. Now, at the age of 2% years, so much chorio- 
retinal atrophy is present around the posterior pole in the right eye that macular vision is 
obliterated. The same changes are present in the left eye except that the macula has escaped 
and central vision seems good in this eye, despite a retinal fold above. 
Case 2.—A., a white boy born Aug. 15, 1949, weighed 2 Ib. 4% oz., or 1,035 gm., at birth. 
When he was first examined, at the age of 17 days, both eyes were normal. Engorgement 
of retinal vessels in each eye was seen at the age of 38 days, the condition progressing to complete 
retrolental-membrane formation in both eyes at the end of 72 days. Both eyes were obviously 
completely blind when the child was examined at the age of 2 years. Alpha-tocopherol acetate ; 
‘ 50 mg. three times daily, was administered from the age of 2 days. At the age of 72 days the 
vitamin-E level of the serum was 7.47 mg. per 100 cc. 
Case 3.—L., a white girl born Sept. 11, 1949, weighed 3 Ib. 344 0z., or 1,413 gm., at birth. 
5 Alpha-tocopherol acetate, 50 mg. three times daily, was administered prophylactically from 
the third day of life. At the age of 52 days the vitamin-E level of the serum was 3.12 mg. per 
100 cc. When the child was first examined, at 10 days of age, the eyes were normal except for 
marked narrowing of the retinal vessels, especially the arterioles. At 38 days they had assumed 
a normal caliber, and at 45 days there were pronounced engorgement and tortuosity. Subsequent 
edema and hemorrhage occurred and at 73 days of age retinal detachment was also seen. A 
complete retrolental membrane eventually developed bilaterally. 
Case 4.—L., a white boy born Oct. 12, 1949, weighed 3 Ib. 4 0z., or 1,420 gm., at birth. 
Administration of alpha-tocopherol was started empirically as a prophylactic measure when 
the child was 4 days of age. When he was first examined, at 14 days of age, his eyes were 
normal except for extreme narrowing of the retinal arterioles. These returned to normal caliber 
by the age of 35 days. At 42 days of age both eyes showed engorgment of the retinal vessels. 
A week later both eyes showed peripheral gray elevations of the retina, which never developed 


9. Cole, J. W.; Orbison, J. L.; Holden, W. D.; Hancock, T. J., and Lindsay, J. F.: A 
Histological Study of the Effect of Cortisone on Wounds Healing per Primam, Surg., Gynec. 
& Obst. 93:321-326 (Sept.) 1951. 
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TaBLe 1.—Patients Treated with Vitamin E 


Age, Dura- 
Days at tion 
Onset of 
Birth of  Treat- Stage When Estimated 
~ase Weight, Treat- ment, Treatment Visual 
No. Initial Race Sex Gm. ment Wk. 


Started Final Appearance Result 


1 D. Ww F 1,335 52 8 0.D.:3 Posterior and peripheral Marked im- 
fibrous bands pairment 
.8.: 3 Retinal fold from disk Slight im- 
pairment 


. D.: Normal Complete retrolental Blindness 
membrane 

: Normal Complete retrolental Blindness 
membrane 


: Narrow Complete retrolenta) Blindness 
vessels membrane 

.. Narrow Complete retrolental Blindness 
vessels membrane 


: Narrow Normal Normal 
vessels 

3.: Narrow 2 Normal Normal 
vessels 


.. Narrow Complete retrolental Blindness 
vessels membrane 
: Narrow Retinal fold from disk Moderate 
vessels and peripheral fibrous impair- 
bands ment 


ie Incomplete retrolental Blindness 
membrane 

A Incomplete retrolental Blindness 
membrane 


1,063 2 . D.: Normal Complete retrolental Blindness 
membrane 

: Normal Complete retrolental Blindness 
membrane 


: Narrow Retinal fold from disk Moderate 
vessels impair- 
ment 
: Narrow Complete retrolental Blindness 
vessels membrane 


1,519 4 . D.: Normal Complete retrolental Blindness 
membrane 

: Normal Complete retrolental Blindness 
membrane 


.: Normal Complete retrolental Blindness 
membrane 

.: Normal Complete retrolental Blindness 
inembrane 


: Narrow Complete retrolental Blindness 
vessels membrane 

: Narrow Complete retrolental Blindness 
vessels membrane 


Normal Normal Normal 
: Normal K Thin choroid; myopia Probably 
normal 


.: Normal Normal Normal 
: Normal { Peripheral fibrous bands Normal 


Complete retrolental Blindness 
membrane 

Complete retrolental Blindness 
membrane 


Complete retrolental Blindness 
membrane 
Thin choroid Normal 


Incomplete retrolental Blindness 
membrane 

Incomplete retrolental Blindness 
membrane 


Apparently normal; high Useful vision 
myopia 
Retinal fold from disk Loss of cen- 
tral vision 


dy 
2 A. M 1,035 2 10 
ie 3 L. w F 1,413 3 15 O.1 
0.8 
* 4 L. Ww M 1,420 4 12 0.1 
5 E. Ww F 1,505 2 M4 0.D 
0.8 
6 w. w F 1,597 29 15 o.D 
0.8 
8 A. Ww M 1,533 2 4 0.D 
0.8 
| 
10 Cc. w M 1,434 42 12 0.1 
0.8 
11 D. Ww F 1,378 3 12 0.D 
0.8 
12 R. w M 1,197 3 15 0.D 
0.8 
8. Ww M 1,335 31 12 0. D.: 2 4 
0.8.: 2 4 
0.8.21 2 
16 M 1,795 21 4 0.D.:1 4 
0.8.: 1 4 
17 M.H. N M 1,350 60 4 0.D..1 3 
0.8.11 3 
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into true detachments but gradually subsided, as did other vascular changes. When he was 
last examined, at 1 year of age, the fundi appeared normal. Use of alpha-tocopherol acetate, 
50 mg. three times a day, was continued throughout the active stages of the disease. 

Case 5.—E., a white boy born Dec. 4, 1949, weighed 3 Ib. 7 0z., or 1,505 gm., at birth. 

Treatment with alpha-tocopherol acetate, 50 mg. three times a day, was started when the 
infant was 2 days of age and was continued until the disease was no longer active. At 31 days 
of age the vitamin-E level of the serum was 5.17 mg. per 100 cc. The first examination, at the 
age of 10 days, revealed the eyes to be normal except for extreme narrowing of all retinal 
vessels. These vessels appeared normal at the age of 17 days and engorged and tortuous at the 
age of 31 days, with beginning retinal detachment at the age of 2 months, progressing to complete 
retrolental-membrane formation on the right and partial retinal detachment nasally on the left. 
At the age of 15 months the right eye was blind, and the left eye had eccentric vision from 
the intact, but partially disorganized, temporal retina. 

Case 6.—W., a white girl, the second of double-placenta twins, was born Feb. 1, 1950, 
weighing 3 Ib. 10% o0z., or 1,597.36 gm., at birth. 

The eyes were normal when the infant was first examined, at 8 days of age. Tortuosity and 
engorgment of the retinal vessels were pronounced at 22 days of age. Retinal hemorrhages 
were present at 29 days of age, and retinal detachments had become advanced at 65 days of age. 
Ultimately all but a small peripheral portion of each temporal retina became detached, but 
no true retrolental membrane developed in either eye. Alpha-tocopherol acetate, 50 mg. three 
times daily, was given from the age of 29 days. The vitamin-E level of the serum was not 
obtained. 

Case 7.—C., a white girl born Jan. 19, 1950, weighed 2 Ib. 5% oz., or 1,063 gm., at birth. 

Alpha-tocopherol acetate, 50 mg. three times daily, was given prophylactically from 3 days of 
age. When she was first examined at 20 days of age, both eyes were found to be normal. At 
41 days of age engorgement of the retinal vessels was first noted. Bilateral retinal detachment 
appeared at 76 days of age. These lesions remained localized nasally for several weeks, but at 
6 months of age complete retrolental membranes had formed. 

Case 8.—A., a white boy born Feb. 16, 1950, weighed 3 Ib. 8 0z., or 1,533 gm., at birth. 

Treatment with alpha-tocopherol acetate, 50 mg. three times daily, was begun at 3 days of 
age and continued throughout the disease process. At 6 days of age both eyes appeared normal. 
Moderate engorgement and tortuosity were noted at 20 days of age. This was followed by 
complete retinal detachment and formation of a retrolental membrane in the left eye. In the 
right eye a detachment remained localized temporally and was continuous with a retinal fold 
extending across the optic disk to the nasal side. Some vision is definitely present in the 
right eye. 

Case 9.—W., a white girl born Feb. 20, 1950, weighed 3 lb. 7% oz., or 1,519 gm., at birth. 

The infant received alpha-tocopherol acetate, 50 mg. three times daily, from the age of 2 days. 
At 9 days of age the eyes were normal. Beginning vascular changes in the retina were seen 
one week later; these had progressed to complete retinal detachment at 60 days of age. A 
complete retrolental membrane ultimately resulted in both eyes. 

Case 10.—C., a white boy born March 2, 1950, weighed 3 Ib. 41% 0z., or 1,434 gm. at birth. 

At 13 days of age the infant showed normal eyes except for slight vitreous haze. Beginning 
engorgement of retinal vessels was noted at the age of 42 days; this progressed to complete 
retrolental-membrane formation in both eyes. Peripheral retinal detachments had occurred by 
the age of 60 days. Alpha-tocopherol acetate, 50 mg. three times daily, was given from the age 
of 42 days. 

Case 11.—D., a white girl born April 2, 1950, weighed 3 Ib. 2% 0z., or 1,378 gm., at birth. 

She received alpha-tocopherol acetate, 50 mg. three times daily, from the age of 3 days. Both 
eyes were normal at 11 days of age. At 45 days of age engorgement of the retinal vessels was 


noted, followed by retinal detachments three weeks later and, finally, by complete bilateral 
retrolental-membrane formation. 
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Case 12.—R., a white boy born April 21, 1950, weighed 2 Ib. 10% oz., or 1,197 gm., at birth. 

Alpha-tocopherol acetate, 50 mg. three times daily, was administered at 3 days of age and 
continued for 15 weeks. At 21 days of age the media and fundi were apparently normal. 
Engorgement and tortuosity of the retinal vessels appeared at 40 days of age. The process in 
the right eye never progressed beyond this stage, but a large, but flat, peripheral retinal detach- 
ment developed in the left eye at 89 days of age. The entire process subsided in both eyes except 
for some thinning of the choroid and apparent early myopia in the left eye. 

Case 13.—F., a white boy born May 29, 1950, weighed 3 Ib. 1% oz., or 1,339 gm., at birth. 

Treatment with alpha-tocopherol acetate, 50 mg. three times daily, was begun at 3 days 
of age and continued for 12 weeks. When he was first examined, at the age of 9 days, the 
vitreous was slightly hazy, and the fundi were normal. Engorgement of retinal vessels appeared 
at 30 days of age, and two weeks later the left eye showed a small peripheral retinal detachment. 

After this, both eyes gradually returned to normal except for small fibrous bands in the 
periphery of the left eye at the site of the detachment. 

Case 14.—S., a white boy born April 14, 1951, weighed 3 Ib. 1 0z., or 1,335 gm., at birth. 

This infant received no treatment except alpha-tocopherol acetate, 50 mg. three times daily, 
beginning at the age of 31 days. When he was first examined, at 16 days of age, fundus details 
were difficult to evaluate because of the vitreous haze. At 45 days of age, the retinal vessels 
became engorged and tortuous, and retinal hemorrhages were present in the left eye. Massive 
vitreous hemorrhages then developed in both eyes before evidence of peripheral retinal detach- 
ment could be seen. As the hemorrhages became organized, the temporal retina became visible 
in each eye and seemed in normal position. By the age of 5 months the organized nasal portion 
of the vitreous included bilateral retinal detachment, wihch spread to include the entire retina, 
with the subsequent development of complete bilateral retrolental-membrane formation. 

Case 15.—R., a white boy born June 7, 1951, weighed 3lb. 5% oz., or 1,463 gm., at birth. 

When the infant was first examined, at 32 days of age, engorgement of retinal vessels was 
already present. Treatment with alpha tocopherol was started at this time. A nasal retinal 
cetachment developed in the right eye at the age of 80 days. The changes in the left eye were 
limited to a vitreous haze. At 4'4 months of age the right eye showed a complete retrolental 
membrane. The left eye was entirely normal except for slight thinning of the choroid. 

Case 16.—J. F., a white boy born Sept. 29, 1949, weighed 1,795 gm. at birth. 

The patient was first examined 15 days after birth, at which time dilated, tortuous retinal 
vessels were noted in both eyes. During the next two weeks no change was noted in either 
eye except for progressive engorgement of the retinal vessels. Eight weeks after birth retinal 
elevation was seen in the periphery of both eyes, more pronounced in the right. Progressive 
change occurred until a partial retrolental membrane formed in both eyes. Treatment consisted 
of 150 mg. of a water-miscible preparation of alpha-tocopherol acetate daily from the third 
week of life until the disease became quiescent, months later. 

Case 17—M. H., a Negro boy bern June 21, 1949, weighed 1,350 gm. at birth. 

The patient was first examined 52 days after birth. The initial examination showed normal 
fundi except for a single dilated retinal vein in the left eye. Over a period of one month 
following the initial examination progressive enlargement and tortuosity of the retinal vessels of 
both eyes were observed. At approximately 4 months of age bilateral retinal folds were observed, 
which extended temporally from the disks. On the last examination, at approximately 2 years 
of age, the right eye appeared normal except for high myopia. The left eye showed a retinal 
fold which included the fovea, and peripheral retinal fibrous bands. The eye was also highly 
myopic. Treatment, consisting of administration of both oily and aqueous preparations of 
vitamin E, was begun as soon as a diagnosis was established and was continued until the disease 
became quiescent. 

THERAPY WITH CORTICOTROPIN AND CORTISONE 


A. Routine of Treatment.—The routine treatment schedule was similar in all 
our cases. The duration of treatment varied with the individual patient. The usual 
daily dose of corticetropin was 20 to 28 mg., given parenterally in divided doses 
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2.—Data on Patients Treated with Corticotropin or Cortisone 


Race 


w 


Ww 


Sex 


F 


F 


F 


Birth 
Weight, 


Gm. 
45 


1,860 


1,171 


1,710 


1,624 


915 


1,610 


921 


1,141 


1,505 


1,930 


1,269 


Age, in 
Days at 
Onset 
of 
Treat- 
ment 


61 


40 


10 


79 


Drug, 
Dose, 
Mg. 


Cortiecotropin 
28.5 


Cortieotropin 
112 


Corticotropin 
267.5 


Cortisone 
680 


Cortisone 

550 

Corticotropin 
560 

Corticotropin 
560 

Cortieotropin 
352 

Cortieotropin 
2380 

Cortieotropin 
280 

Cortiecotropin 
495 


Corticotropin 
290 


Corticotropin 
247 


Corticotropin 


‘orticotropin 


Corticotropin 


734 


‘orticotropin 


~ 


‘orticotropin 
716 


‘ortiecotropin 
616 


‘orticotropin 
392 


Corticotropin 
317 


Dura- 
tion 
of 
Treat- 
ment, 
Days 


13 


37 


Started 
0.D.: 2 
0. 8.: 2 
O. D.: 2 
0.8.: 1 
0.D.: 3 
0.8.: 3 
O0.D.: 2 
0. D.: 2 
0.8.: 2 
0.D.:1 
0.8.: 1 
0.D.:1 
0.8.: 1 
O. D.: 2 
0.8.: 2 
0.D.: 3 
0.8.: 3 
0.D.: 3 
0.8.: 3 
0.D.: 3 
0.8.: 3 
O. D.: 2 
O.D.4 
O.8.: 4 
O. D.: 2 
O.8.: 4 
0. 8.: 1 
0. D.: 2 
O.8.: 

O.D.: 

O.8.: 2 
O. D.: 2 
0. 8.: 1 
8 
0.8.: 3 
O.D.: 3 
O0.8.: 3 
O. D.: 2 
O.8.: 2 


Maxi- 
mum 
Stage When Stage 
Treatment Devel- 
oped 


3 


Final Appearance 


Fibrous bands and re- 
tinal fold from disk 


Elevated peripheral 
retina 
Apparently normal 


Apparently normal 

Complete retrolental 
membrane 

Complete retrolental 
membrane 

Fibrous band in pe- 
riphery 

Apparently normal 

Complete retrolental 
membrane 

Fibrous bands in pe- 
riphery minimal 

Complete retrolental 
membrane 

Incomplete retrolental 
membrane 

Complete retrolental 
membrane 

Incomplete retrolental 
membrane 

Apparently normal ex- 
cept for moderate 
myopia of both eyes 

Incomplete retrolental 
membrane 

Incomplete retrolental 
membrane 

Incomplete retrolental 
membrane 

Incomplete retrolental 
membrane 

Fibrous bands in pe- 
riphery 

Fibrous bands in pe- 
riphery 

Apparently normal 


Apparently normal 

Incomplete retrolental 
membrane 

Incomplete retrolental 
membrane 

High myopia 


Complete membrane 

Fibrous bands in pe- 
riphery 

Fibrous bands in pe- 
riphery 

Apparently normal ex- 
cept for some ab- 
sorbing retinal hem- 
orrhages 

Complete retrolental 
membrane 

Complete retrolental 
membrane 

Incomplete retrolental 
membrane 

Complete retrolental 
membrane 

Retinal fold from disk 


Incomplete retrolental 
membrane 


Incomplete retrolental 
membrane 

Incomplete retrolental 
membrane 


Retinal detachment 
without membrane 


Retinal detachment 
without membrane 


Estimated 
Visual 
Result 


Child died, 
probably 
blind 


Good 
Blindness 
Blindness 
Good 
Good 
Blindness 


Good 


Blindness 


Blindness 


Blindness 


Blindness 


Good 


Good 
Blindness 


Blindness 


Blindness 
Blindness 


Good 


Good 


Good 


Good 
Blindness 


Blindness 


Useful 
vision 

Blindness 

Good 


Good 


Good 


Good 
Blindness 


Blindness 


Blindness 
Blindness 


Marked 
impair- 
ment 

Marked 
impair- 
ment 


Blindness 


Marked 
impair- 
ment 

Marked 
impair- 
ment 

Marked 

impair- 

ment 
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2 E. A. w M 25 3 Good 
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3 MW. F 4 
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- 
562 


LAMOTTE ET AL—RETROLENTAL FIBROPLASIA-VITAMIN E 563 


every six hours. The dose was tapered off during the last few days of treatment. 
A comparable dose of cortisone was used, as indicated in Table 2. In all cases the 
dosage was regulated by the attending pediatrician. 

The therapeutic response to corticotropin was determined by repeated total 
eosinophile counts, urinary-ketosteroid estimations, and fundus changes, as reported 
by the examining ophthalmologist. Certain obvious difficulties were encountered 
in collecting samples of the urine and blood from premature infants. For this 
reason, repeated urinary-ketosteroid determinations and eosinophile counts were not 
made as often as might haye been desired. The ocular fundi of these infants were 
examined at least three times a week while corticotropin was administered. After 
treatment was discontinued, follow-up examinations were made at frequent intervals. 


B. Report of Cases (Table 2).—Twenty-one premature infants received 
corticotropin or cortisone. 


Case 1—L. L., born Nov. 7, 1949; birth weight, 945 gm. Treatment, systemically 
administered corticotropin, 228.5 mg. in 14 days. 

The initial ophthalmoscopic examination, 53 days after birth, showed dilated, tortuous retinal 
veins in both eyes. Fifty-eight days after birth the right eye showed edema and elevation of 
the peripheral retina. The left eye was unchanged. Treatment with corticotropin was started 
61 days after birth, at which time the right eye showed extensions of the elevated portion of the 
retina. The left eye was unchanged. During the period of treatment with corticotropin and 
subsequently a retinal fold developed in the right eye. Hemorrhages and elevation of the periph- 
eral retina were noted in the left eye. The last-observed changes in the fundus before death, 
at the age of 113 days, showed fibrous bands in the periphery of the right eye, with a retinal 
fold extending from the disk. The left eye showed elevation of the peripheral retina, but no 
retinal fold was observed. This child presented many complications. While she was receiving 
corticotropin, there developed a generalized pustular eruption, secondary anemia, pneumonia, and 
a simple fracture of the left femur, followed by exfoliative dermatitis. Although the cause 
of death was not definitely established at autopsy, it was thought to be peritonitis. 

Case 2.—E. A., born April 11, 1950; birth weight, 1,860 gm. Treatment, 112 mg. of cortico- 
tropin administered systemically in 14 days. 

The initial ophthalmoscopic examination, 17 days after birth, showed normal fundi. Twenty- 
four days after birth examination of the right eye showed a hazy vitreous, dilated and tortuous 
retinal veins, and elevation of the retina nasally. The left eye was similar except that no retinal 
elevation was seen. Treatment with corticotropin was started 26 days after birth. On the 
29th day after birth elevation of the retina of the left eye was the first noted. Thirty-one days 
after birth the vitreous appeared clearer in both eyes. Thirty-six days after birth no elevation 
or detachment of the retina could be seen in either eye. Corticotropin was discontinued on the 
39th day after birth. Forty-five days after birth the fundi appeared normal. Follow-up exami- 
nations have continued to show a normal condition. 

Case 3—M. W., born Feb. 12, 1950; birth weight, 1,000 gm. Treatment, systemically 
administered corticotropin, 267.5 mg. in 22 days. 

The initial examination, 73 days after birth, showed bilateral retinal detachment, tortuous 
retinal vessels, vitreous haze, and disorganized tissue covering the optic disks. Treatment with 
corticotropin was started 76 days after birth. Despite the administration of 267 mg. of cortico- 
tropin in 22 days, the disease progressed to the formation of a complete retrolental membrane 
in both eyes. 

Case 4.—R. B., born Oct. 10, 1950; birth weight, 1,780 gm. Treatment, 680 mg. of cortisone 
administered parenterally in 22 days. 

The initial examination, 28 days after birth, showed normal fundi. Thirty-five days after 
birth a cloudy vitreous, dilated and tortuous retinal veins, and a large preretinal hemorrhage 
were noted in the right eye. The left eye was normal. Twenty-four hours later, retinal 
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elevation was noted in the right eye, and the retinal veins in the left eye were dilated. Thirty- 
nine days after birth the elevation of the peripheral retina in the right eye was more extensive. 
Parenteral administration of cortisone was started. Forty-five days after birth, the veins 
appeared normal in the left eye, and the process in the right eye had shown no progression. 
Sixty-eight days after birth only a small whitish elevated area remained in the right eye. The 
left eye appeared normal. Eight months later the fundi were normal except for a small area 
of fibrous tissue in the superior periphery of the right eye. 

Case 5.—E. H., born March 16, 1951; birth weight, 1,310 gm. Treatment, 550 mg. of 
cortisone administered parenterally in 20 days. 


The initial ophthalmoscopic examination, 32 days after birth, showed hazy media, dilated 

and tortuous retinal vessels, and elevation of the superior half of the retina of the right eye. 

The left eye was similar except that the retina was not elevated. Thirty-five days after birth 

the peripheral retina of the right eye was elevated. Parenteral administration of cortisone was 

started. By the 53d day after birth, the area of retinal elevation or detachment had become more 

" extensive in both eyes, and a retinal fold had developed in the right eye which partially obscured 

: the disk. On the 57th day after birth the right eye showed proliferating vessels and fibrous 

| : tissue extending from the retina into the vitreous. The entire periphery of the retina was 

q detached. The left eye showed evidence of regression. The superior half of retina appeared 

edematous and elevated, but no fibrous tissue could be seen. Five months after birth, the right 

eye was microphthalmic, and there was a complete retrolental membrane. The left eye was 
normal save for fibrous bands in the superior periphery. 


Case 619°—L. T., born May 12, 1951; birth weight, 1,171 gm. Treatment, 560 mg. of 
corticotropin administered parenterally in 28 days. 


| 

This patient was first examined by us 42 days after birth. At this time the retinal vessels 
of both eyes were dilated and tortuous. Fifty-six days after birth a retinal fold was visible 
in the right eye. Changes progressed in both eyes until at 102 days after birth a complete 

’ | retrolental membrane was present in the right eye and a partial membrane, involving the lower 
Fr ’ two-thirds of the retina, was present in the left eye. ; 

Case 7.°—F,. P., born May 23, 1951; birth weight, 1,710 gm. Treatment, 560 mg. of 
corticotropin parenterally in 28 days. 

The initial examination 31 days after birth showed dilated, tortuous retinal veins in both eyes. 

' The condition in both eyes became progressively worse despite corticotropin therapy, and 105 days 
aiter birth the right eye showed a complete retinal detachment of “funnel type.” The left eye 
; showed an extensive peripheral retinal detachment and a retinal fold extending from the disk into 
the vitreeus. 

Case 8.—T. S., born April 19, 1951; 26 weeks’ gestation; birth weight, 1,260 gm. Treatment, 

: 352 mg. of corticotropin given systemically in 25 days. 
: The child was first examined 26 days after birth. The eyes were considered normal, although 
’ the media in the right eye were cloudy. A diagnosis of retrolental fibroplasia was made 40 days 
after birth, when the right eye showed engorged retinal veins and an area of retinal elevation 
at the periphery. Corticotropin therapy was started 42 days after birth, at which time the 
periphery of the retina was elevated in both eyes and new vessels were present in the temporal 
periphery of the right eye. 


On June 6 the process showed beginning regression. One month 
later, July 2, some peripheral elevation of the retina remained in both eyes, the media had 
cleared, and the vessels were less engorged. Subsequent examinations to the time of this report 
have shown that the fundi are normal except for moderate myopia. 

Case 9.11—A, K., a fraternal twin of Patient 10, born April 17, 1951; gestation, 32 weeks; 
birth weight, 1,620 gm. Treatment, 280 mg. of corticotropin, given systemically in 14 days. | 

The child was first examined on June 7, 50 days after birth. The fundi of both eyes showed 
cloudy vitreous, partial membrane formation, retinal hemorrhages, and dilated, tortuous retinal 


10. The patient was seen by courtesy of the staff of Mount Sinai Hospital, Philadelphia. 


11. The patient was seen by courtesy of the staff of the United States Naval Hospital, 
Philadelphia. 


7 


LAMOTTE ET AL—RETROLENTAL 


FIBROPLASIA-VITAMIN  E 565 


vessels. The changes progressed in both eyes despite the administration of corticotropin. The 
substance was considered ineffective. 

Case 10.1.~B. K., born April 17, 1951; gestation, 32 weeks; birth weight, 1,005 gm. Treat- 
ment, 280 mg. of corticotropin in 14 days. 

Initial examination, on June 7, 50 days after birth, showed advanced changes in both eyes, 
similar to those seen in the twin, A. K. The disease progressed despite corticotropin therapy. 
Treatment was considered ineffective. 

Case 11.—V. F., born June 2, 1951; birth weight, 1,600 gm. Treatment with 495 mg. of 
corticotropin in 22 days. 

The child was one of fraternal twins. The sibling was normal. Initial examination of the eyes, 
on July 6, 34 days after birth, revealed nothing of significance except for slightly enlarged 
retinal veins in both eyes. Fifty-one days after birth, new-vessel formation was noted in the 
periphery of both eyes, with adjacent areas of retinal elevation. Corticotropin therapy was 
instituted the following day. Subsequent examinations disclosed progression of the process 
in both eyes, being more pronounced in the left eye. The outstanding change appeared to be 
new-vessel formation at the terminal branches of the major veins of the retina. Fibrous bands 
developed during the course of treatment. Sixty-eight days after birth the process appeared 
stabilized in both eyes. The last examination, approximately six months after birth, disclosed 
a normal-appearing fundus in the right eye except for a fibrous band in the superior temporal 
periphery. The left eye showed fibrous bands extending into the vitreous from the periphery 
of the retina and displacement of the vessels near the disk. 

Case 12—J. A. B., born April 17, 1951; gestation, 27 weeks; birth weight, 1,125 gm. 
Treatment with 290 mg. of corticotropin in 16 days. 


The child was first examined 51 days after birth. The fundi appeared normal except for 
slightly hazy media in the right eye and a dilated superior temporal vein. Subsequent exami- 
nations revealed no change until 69 days after birth. The right eye then showed generalized 
engorgement of the retinal veins, new-vessel formation in the periphery, and elevation of the 
superior temporal periphery of the retina. The left eye was normal except for engorgement 
of the retinal veins. Corticotropin therapy was started 72 days after birth. During the period of 
treatment no further detachment occurred in the right eye. The left eye showed no elevation 
of the peripheral retina. Examination three months after birth revealed normal fundi except 
for a single dilated retinal vein in the right eye. 

CasE 13.—M. B., born Aug. 19, 1950; birth weight, 1,272 gm. Treatment with 247 mg. 
of corticotropin in 23 days. 

The child was first seen in consultation on Nov. 11, 1950. He had been admitted to Children’s 
Hospital for investigation of a hemangioma of the scalp over the left occipital area. Initial 
examination showed a peripheral detachment of the upper half of the retina of the right eye. 
The left eye showed extensive retinal detachment. During the course of treatment no change in 
the appearance of the fundi was noted. 

Case 14.—V. M.; birth weight, 1,624 gm.¢ Diagnosis, bilateral retrolental fibroplasia. Age 
at beginning of treatment, 5 months. Total dose of corticotropin, 420 mg. in 26 days. 

When first seen, the child presented vascular engorgement of the right eye, with elevation of 
the retina at the periphery above and below. The left eye showed advanced changes due to 
retrolental fibroplasia, which included extensive retinal detachment. The child was treated with 
corticotropin at Lankenau Hospital, with apparent arrest of the disease in the right eye. The 
left eye showed no improvement. 


Case 15.—M. R. B., born Aug. 2, 1951; birth weight, 915 gm. Treatment with 940 mg. of 
corticotropin in 37 days. 

The patient was first examined 43 days after birth. Ophthalmoscopic examination of the right 
eye showed hazy media; a normal disk; dilated, tortuous veins and arteries, and an extensive 
superficial retinal hemorrhage nasal to the disk. The periphery of the retina appeared gray but 
not elevated. The left eye was similar. Treatment with corticotropin was started 49 days after 
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birth. During the next four days the vessels in the right eye seemed less engorged, but the 
hemorrhages had increased in the left eye. During the next four days the right eye continued 
to improve, while the left eye showed progression of the process. The retina appeared elevated at 
the periphery. Fifty-five days after birth the fundus of the right eye appeared almost normal 
except for absorbing hemorrhages and some dilatation of vessels. No further progression was 
noted in the left eye. Fifty-five days after birth new-vessel formation was seen in the retina 
of the left eye. By the 74th day the right eye had shown no progression, but some grayish-white 
fibrous tissue appeared in the retinal periphery of the left eye. On Dec. 31, almost five months 
after birth, the fundus of the right eye appeared normal except for horizontal fibrous tissue bands 
in the superior periphery of the retina. Abnormal vessels could still be seen in the periphery. 
The left eye showed somewhat tortuous vessels, some hemorrhages, and what appeared to be a 
flat detachment of the superior periphery of the retina, with probable beginning fibrosis. 

Case 16.—P. G., born Sept. 14, 1951; birth weight, 1,610 gm. Treatment with 734 mg. of 
corticotropin in 34 days. 

Initial examination 29 days after birth showed somewhat hazy media; a normal disk; dilated, 
tortuous retinal veins; new-vessel formation, and a grayish peripheral retina, which appeared 
elevated in the right eye. The left eye was similar, but somewhat more involved. Treatment 
with corticotropin was started 30 days after birth. No significant change was noted until 
43 days after birth, when extensive superficial retinal hemorrhages were noted in both eyes. 
No further significant change occurred. The retinal hemorrhages gradually absorbed in both eyes, 
and, aside from the pale, edematous-appearing periphery of both retinas, no evidence of detach- 
ment was noted. No fibrous tissue was seen in either fundus. Corticotropin was discontinued 
after 34 days of treatment, or 64 days after birth. At the last examination, three months after 
birth, the fundus of the right eye showed some absorbing hemorrhages but no evidence of retinal 
detachment or fibrous-tissue proliferation. The peripheral retina was still gray. The left eye 
was similar. 

Case 17.—B., a girl, born Aug. 29, 1950; birth weight, 2 lb. % oz., or 921 gm. Treatment 
with 630 mg. of corticotropin in 26 days. 

The patient was first examined at age of 50 days, when the eyes were normal except for a 
small corneal scar on the right. Very early retinal vascular changes were noted at 57 days, 
with marked vitreous haze at 64 days and beginning retinal detachments at 78 days. The detach- 
ments increased very slowly, not becoming complete in the right eye until the age of 414 months 
or in the left eye until two weeks later. The ultimate result was complete retrolental membrane 
in both eyes. Treatment with alpha-tocopherol acetate, 50 mg. three times daily, was started 
at the age of 57 days, and with corticotropin, 7 mg. four times daily, at the age of 64 days. 
Corticotropin therapy was continued for 26 days for a total dose of 630 mg., the daily dose 
tapering off during the last six days. The final outcome was not altered, but the progression 
of the detachment seemed slower and the development of complete retrolental membranes was 
perhaps delayed as compared with the condition in the preceding cases. 

Case 18.—H., a girl, born Feb. 27, 1951; birth weight 2 Ib. 814 oz., or 1,141 gm. Treatment 
with 716 mg. of corticotropin in two courses, totaling 27 days. 

The patient was first examined at the age of 28 days, when the eyes were normal except for 
moderate vitreous haze. Retinal vessels began to show increase in caliber and tortuosity at 
the age of 35 days, with a retinal hemorrhage in the right eye. The process was severer by the 
end of 49 days. Some clearing of the vitreous with apparent nonprogression of the disease was 
noted at 56 days. Retinal detachment was noted in both eyes at the age of 63 days, progressing 
to the final, inactive stage of retinal detachment in the right eye, except for a small temporal 
portion. No membrane formed in this eye. A complete retrolental membrane formed in the 
left eye. Use of corticotropin was started at 42 days, before the detachments appeared. Seven 
milligrams was given four times daily, treatment being stopped after 14 days because of the 
patient’s poor general reaction. Corticotropin was resumed at the same dosage one week later, 
when detachment appeared ; and administration was stopped 13 days later, owing to a very poor 


| | 4 
| 
| 
| 
| 
| 


LAMOTTE ET AL.—RETROLENTAL FIBROPLASIA-VITAMIN E 567 


general condition. The amount given in this course was 364 mg., making a total of 716 mg. The 
impression was gained that the activity seemed to be held in abeyance while the patient was 
under treatment, but the ultimate result was essentially complete bilateral blindness. 

Case 19.—S., a girl, born June 10, 1951; birth weight, 3 lb. 7 oz., or 1,505 gm. Treatment 
with 616 mg. of corticotropin in 22 days. 

The patient was first examined at the age of 6 weeks, when retinal vascular changes of 
Stage 1 were already present. By the age of 9 weeks the vitreous had become hazy and the 
retina edematous, but no actual detachment was seen. At 2% months of age, however, there 
was bilateral nasal retinal detachment, which seemed to progress very slowly during corticotro- 
pin therapy. At the age of 5 months the right eye showed a partial retinal detachment, confined 
to the central area, where the detached portion came forward in the form of a retinal fold. This 
extended nasally slightly, but the temporal retina appeared tairly intact. On the left there was a 
large nasal detachment, but here, too, the temporal retina appeared to remain intact, although 
the vessels were narrow and the organ possibly atrophic. Treatment with alpha-tocopherol 
acetate, 50 mg. three times daily, was begun at the age of 66 days, when retinal edema appeared ; 
and administration of corticotropin, 7 mg. four times a day, was begun when the detachment first 
appeared. Medication was continued at this dosage for two weeks and then stopped because of the 
patient’s poor general condition and the apparent cessation of the disease progress. Corticotropin 
therapy was resumed at the same dosage one week after this, because the vitreous became hazier 
and the detachments more extensive. This treatment was continued for eight days but was then 
stopped because it was obvious that the disease was becoming inactive. The impression is that 
some vision will be retained in both eyes, but there is severe damage in each. 

Case 20.—S., a girl, born Sept. 2, 1951; birth weight, 3 Ib. 15 oz., or 1,930 gm. Treatment 
with 392 mg. of corticotropin in 14 days. 

The infant was the second of twins. The first had a full-term birth weight and entirely 
normal eyes. The patient was first examined at the age of 24 days, at which time retinal vascular 
changes of Grade 1 were already present. At 57 days retinal detachment was developing 
bilaterally, resulting in a complete retrolental membrane in the right eye and a temporal retinal 
detachment in the left eye, the latter never forming a retrolental membrane. Corticotropin 
therapy was begun, with a dose of 7 mg. four times daily, at 52 days of age, when the detachments 
were first visible. There seemed to be no particular retardation of the process during the 13 days 
of treatment at this dosage. Our impression is that the right eye will be completely blind and 
that the left eye will have some eccentric vision. 

Case 21.—H., a girl, born Oct. 14, 1951; birth weight, 2 Ib. 11 oz., or 1,269 gm. Treatment 
with 317 mg. of corticotropin in 11 days. 

The infant was the second of single-placenta twins, the first twin being stillborn. The first 
examination was made at the age of 37 days, when a view of the fundus was difficult, owing to 
vitreous haze, but the retinal arterioles appeared extremely narrow. At 44 days both eyes 
were in early Stage 2, the condition becoming worse slowly, until at 65 days there were massive 
vitreous hemorrhage and peripheral edema and elevation of the retina. When the child was 
last seen, at the age of 76 days, both retinas were partially detached; but the active process 
was subsiding, and it appeared that a true retrolental membrane would not form. Corticotropin 
therapy was begun at 65 days in both eyes, at Stage 2, 10 mg. being given every six hours. The 
dose was reduced to 5 mg. every eight hours after one week, and medication was then gradually 
stopped, owing to the poor condition of the infant. 


COM MENT 


Seventeen premature infants were treated systemically with vitamin E, and 21, 
with corticotropin or cortisone. The disease was in an active .phase when treat- 
ment was started except in two of the infants, in whom membrane formation 
was complete and the process burned out, and in 10 infants in whom the process 
developed while they were receiving prophylactic therapy with vitamin E. In 
nearly all the infants treated with corticotropin or cortisone the condition had 
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developed to at least Stage 2. A system oi artificial grading from I to IV, in the 
order of increasing severity, was adopted. The criteria for each grade were as 
follows: 
Grade 1: Vascular engorgement 
Grade 2: Vascular engorgement plus edema and pushing forward of the retina 
Grade 3: Changes of Grade 2 associated with new-vessel formation 

Grade 4: Complete, or nearly complete, retrolental membrane, occluding the pupillary space 


The results with vitamin-E therapy were very discouraging. In 10 of the 17 
patients treated with vitamin E the disease developed while the infants were 
receiving adequate prophylactic doses of the vitamin, and 9 of the 17 patients 
eventually became blind in both eyes, although therapy was continued until the dis- 
ease had run its course. No complications were encountered. Of the remaining 
eight patients, three will have some degree of useful vision in one eye but will be 
blind, or nearly blind, in the other eye. Five have normal, or apparently normal, 
vision in one or both eyes. The poor response to vitamin-E therapy and the fact 
that 10 of the patients had onset of retrolental fibroplasia while receiving prophy- 
lactic therapy indicate forcibly its lack of value. Of 30 patients whom we treated 
prophylactically with vitamin E, 10 had onset of retrolental fibroplasia during the 
course of treatment, an incidence of the disease which seems high in any series. 

Treatment with corticotropin or cortisone was hardly more encouraging. Nine- 
teen of the 21 patients were treated with corticotropin, and 2 were given cortisone. 
Nine of the 21 patients became blind in both eyes. Three became blind, or nearly 
blind, in one eye and had impaired vision in the other. Nine had normal, or 
apparently normal, vision in one or both eyes. None of these patients received 
bihormonal therapy as prophylaxis. At the beginning practically all showed vascular 
engorgement, with edema and elevation of the peripheral retina at the time of onset 
of therapy. Some showed neovascularization. When the disease was in Stage 4 
at the beginning of treatment, no change whatever resulted from therapy. 

Two serious complications occurred in the hormone series. In Case 1 (L. L ) 
a severe generalized pustular skin eruption, secondary anemia, pneumonia, and 
subsequent exfoliative dermatitis developed during and after treatment with corti- 
cotropin. The child died approximately five weeks after receiving 228.5 mg of 
corticotropin, over a period of 13 days. The cause of death was not definitely 
established at autopsy but it was believed to be peritonitis. In Case 15 (M. R. B.) 
hypertension, pulmonary edema, and signs of cardiac failure developed, but the 
patient completely recovered with reduction in dose and with supportive therapy. 

Several undesirable physiological side-effects were noted. The commonest were 
increase in body weight due to fluid retention, increased nutritional demands, 
increased susceptibility to infection, rounding of facial contours, and pustular 
dermatitis. 
SUMMARY 
1. The results obtained from the treatment with vitamin E of 17 infants with 
retrolental fibroplasia were very discouraging. 

(a) Nine became blind in both eyes. 


(b) Three became blind, or nearly blind, in one eye and had impaired vision 
in the other. 
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(c) Five had normal, or apparently normal, vision in one or both eyes. 

(d) Ten of these patients had onset of the disease during prophylactic adminis- 
tration of vitamin E. 

2. The results with corticotropin or cortisone in 21 infants were hardly more 
encouraging. 

(a) Nine became blind in both eyes. 

(b) Three became blind, or nearly blind, in one eye and had impaired vision 
in the other. 

(c) Nine had normal, or apparently normal, vision in one or both eyes. 

3. The results obtained with vitamin E, corticotropin, and cortisone were nearly 
identical. Twenty-four infants became blind, or nearly blind, in both eyes. Four- 
teen will have nearly normal vision in one or both eyes. Even though the results 
are discouraging, arbitrary evaluation is difficult because of the small number of 
patients and the unpredictable course of the disease. For these reasons, we believe 
it justifiable to administer vitamin E, or hormones, or both until something more 
promising is available. 
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NUTRITIONAL AMBLYOPIA 
A Statistical Report of the Course and Progress in Two Hundred Thirty-Eight Cases 


F. C. RODGER, M.D., Ch.B., D.O.M.S. 
NEWCASTLE-UPON-TYNE, ENGLAND 


HE SUBJECTS for this research were all former Far-Eastern prisoners of 
war. As their visual histories dated from 1939 to the time of writing, a period 
of over 10 years is thereby covered. 

Whatever the cause of this strange ailment may be—and there may be more 
than one explanation of it—prior to World War II very few cases were on record 
to help in understanding it. A different state of affairs exists now. A wealth of 
literature has accumulated, some written by men on the spot, in the prison camps; 
some by those who, like myself, studied the subjects soon after their release. 

While it may be argued that one now knows all that is to be known about the 
clinical manifestations of this disease, the fact remains that few authors agree in 
every particular. An attempt to clarify the clinical picture should in itself, then, 
be worth while. The further opportunity of surveying the records of so many 
Europeans with starvation amblyopia over a 10-year period may, of course, never 
happen again; it is, as far as is known, unique in the history of ophthalmology. 

Such a study, therefore, as is presented here should yield new information— 
particularly with regard to the progress of nutritional amblyopia—and at the same 
time put the condition generally into better perspective. 

Perhaps the lack of subjective detail in papers written prior to 1940 (Stannus,’ 
1911; Scott,? 1918; Moore,* 1939) was due to the illiteracy of the subjects. In 
the present cases this does not apply. Just as important as literacy, however, are 
the physical and psychological states of the patients at the time of examination. In 
33 cases with which I had personal experience these factors were carefully con- 
sidered. I cannot say whether they were considered by other ophthalmic surgeons. 
Here and there a note is interpolated suggesting that it was. Very few ophthalmol- 
ogists, however, can afford to neglect these points when assessing the degree of 
disablement, so that in a series as large as the present one I feel reasonably certain 
that the records are for the greater part valid. I have not hesitated to express 
doubts, nevertheless, when I felt there were reasonable grounds for suspecting the 
integrity of the subjective findings. 


From the Physiology Department, Medical School, King’s College, University of Durham. 
1. Stannus, H. S.: Tr. Roy. Soc. Trop. Med. & Hyg. 5:112, 1911. 

2. Scott, H. H.: Ann. Trop. Med. 12:109, 1918. 

3. Moore, D. F.: J. Trop. Med. 42:109 (April) 1939. 
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FACTORS PRECIPITATING NUTRITIONAL AMBLYOPIA 


The conditions leading to the visual defect are too well known to bear much 
repetition here. Markowitz‘ gave an unusually vivid account of them. As one of 
the patients throughout his period of internment had been in charge of a cookhouse 
in a prisoner-of-war camp in Hong Kong ° I include a detailed dietary as a brief 
reminder of the background (Table 1). 

The diets differed somewhat in the various camps, but every diet was dominantly 
carbohydrate and deficient especially in the water-soluble vitamins. As the ratio of 
thiamine to non-fat-derived calories was frequently as low as 0.17, the deficiency 


in thiamine mattered all the more. 


The total daily caloric intake averaged about 


TaBLe 1.—Cookhouse Dietary Stanley Prisoner-of-War Camp, Hong Kong, 1942-1945* 


Commodity 


Rice (oeeasion- 
ally replaced 
by old white 
flour) 


Meat (pork, 
horse, or 
bullock) 


Fish 


Vegetables 
(spinach, beet, 
lettuce, or white 
cabbage) 


Soybean curd 
Oil (peanut, 
bean, or white 
cottonseed) 
Rock salt 


Eggs 


First Year, 
Average 
Ration, 
Gm. Frequency 


400 Daily 


Monthly 


Every 10 
days 


Every 10 
days 
None 


Comment 


No red rice 
available: 
poor quality, 
“eoolie” rice, 
moldy and 
full of mag- 
got: 

Fresh 


Fresh 


Green leaves 
used as well 
as roots; 
fresh 


Bought in 
canteen (if 
possible) 
Bought in 
canteen 


Bought in 
canteen 


None 


Second Year 


Same as in Ist 
year, but rice 
only 


Once a month 
Twice a week 


Less frequent, 
but sweet 
potatoes and 
pumpkins now 
available 


Three times a 
year 


60-120 gm.: 
every 20 days 


Same as lst 
year 
One to 3 times 


Third Year 
300 gm., rice only 


None 


Frozen fish only 


As in Ist year; 
chrysanthemum 
leaves and pressed 
seaweed occasion- 
ally 

Once to twice a 
year 


None 


Rarely 


Same as in pre- 


a week late 


vious year 
in year 


*In addition, 6% Red Cross parcels were received by each man during his captivity. Two pounds (907 
gm.) of tea obtained from this source lasted the entire period. 

1,800, only about 50 calories of which were derived from fat and protein. It is not 
surprising that under such conditions the survivors were found to have lost nearly 
5 stones (70 lb., or 31.8 kg-) in weight at the end of 3% years. 

Most of the prisoners of war suffered from a variety of ailments, e. g., malaria, 
dysentery, and beriberi.* According to the 238 cases which were surveyed statistic- 
ally,’ a close relation existed between beriberi and the visual defect. This is strikingly 
illustrated by the fact that the proportion of cases of amblyopia in which the onset 


4. Markowitz, J.: J. Roy. Army M. Corps 86:159 (May) 1946. 

5. Mr. J. W. Hudson, chief prison officer in Hong Kong jail, gave me enthusiastic cooper- 
ation in compiling this dietary. 

6. The probability of a mistaken diagnosis in the case of beriberi, of course, exists. 


7. Without the helpful guidance of Mr. J. M. Runcie, I should have found the statistical 
problems very much harder. 
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of the defect was closely associated with beriberi is significantly much higher than is 
the total incidence of beriberi among all the repatriated prisoners of war (Table 2B). 

The total incidence of nutritional amblyopia in prisoners who were repatriated 
from the Far East was 6.8%. No figures are available for the incidence of those 
who recovered during imprisonment or for the incidence of those suffering from it 
who died before repatriation. 

The 238 repatriated survivors came from three regions, Singapore, Hong Kong, 
and various other camp sites, dominantly the “islands” (Amboina [Ambon], Java, 
Borneo, Formosa, and Saigon). There is no statistically significant difference in 
incidence between the last two (Hong Kong and the islands), but there is a highly 


TaBLe 2.—Incidence of Beriberi Associated with Onset of Nutritional Amblyopia 


~~ —— — — 
} A. Ineidence by Camps 
Cases 
Cases of Associated 
Amblyopia with Beriberi Percentage 
3 Singapore..... 118 ot 45.8 
Hong Kong... pee 46 25 4.3 
74 32 43.2 
| 
238 lll 46.6 
$ 
The x2 test gives 0.79 with 2 degrees of freedom, which definitely is not significant. 
d Therefore, there is no evidence that the incidence varied from camp to camp. 


B. Comparison with General Incidence of Beriberi (8.7% 


The following test shows that the incidence of beriberi associated with the onset of 
nutritional amblyopia is very significantly greater than the total incidence of beriberi 
to be expeeted among 238 prisoners of war. 


Cases of nutritional amblyopia........... 


Cases associated with beriberi.......... see lll 
20.706 
Therefore, x2 = 393.75, with 1 degree of freedom. 

TABLE 3.—Ilncidence of Nutritional Amblyopia, by Camps 
| - Singapore Hong Kong Islands Total 
: Prisoners of war... 32,124 2,299 4,613 39,086 
| Patients observed . 118 46 74 238 
| bf Cases expected .... 3 195.9 14.0 28.1 238 
4 x2 = 179.10 with 2 degrees of freedom, which is very highly significant. The expected number of cases is 
4 calculated from the total number of prisoners of war and the average incidence in each camp. The null 


hypothesis is that the incidence is the same in all camps. 


significant discrepancy between these two and Singapore, where the incidence was 
much lower (Table 3). 1 cannot explain this. 

Such, then, briefly, is the background. I shall now describe and discuss the 
course and progress of the disease, having arbitrarily divided it into three stages, 
namely, the acute, the subacute, and the chronic. It may be argued that the last 
phase corresponds to a period when sequelae are observed. I hope to show, how- 
ever, that this is not necessarily the case. 


1. Acute Stage—I have never had the opportunity of observing the disease in 
its acute stage. Houwer * (1946) and Hazelton ® (1946), two ex-prisoners of war, 


8. Houwer, A. W. M.: Ophthalmologica 112:177 (Oct.-Nov.) 1946. 
9. Hazelton, A. R.: J. Roy. Army M. Corps 86:171 (April) 1946. 
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have given good descriptions of it, and there are many other accounts, of which 
I prefer those of Churchill ?° (1945), Spillane and Scott *? (1945), Ridley ** (1945), 
Claffy ** (1946), and Bloom, Merz, and Taylor** (1946). From such con- 
temporary records, from the careful questioning of my own 33 subjects (personal 
series), and from the records of the 238 cases (major series) a fairly accurate pic- 
ture may be formed. 


(a) Onset of Visual Defect: The time of onset of the amblyopia varies con- 
siderably as does the mode of onset at first sight. 

Some authors state that it develops after 3 months; others, after 3 years; in the 
major series the average was 11.2 months (Table 4). 

In similar fashion, some authors state that the onset was acute; others, that it 
was insidious. Houwer * wrote: 


. .. The patients told all about the same story. At a certain day they perceived that they could 
not recognize persons at a rather small distance, because smaller or larger parts of the face 
“dropped out.” . . . The complaints got rapidly worse, and then, after one or two weeks, the 
condition became stationary. 


Bloom and associates,** on the other hand, stated: “Blurring of vision began 
insidiously. . . . The impairment of vision was described by most of the patients as 


TABLE 4.—Average Characteristics of Age and Time to Onset, in Months* 


Age on Capture Time to Onset 
A. 


Average ae Cases Average 


103 114 
42 10.7 
66 

211 11.2 


* Owing to missing data, the numbers of cases vary throughout with respect to the characteristic under 
consideration. 


an intermittent fading. ... This process was gradual and went unnoticed by many.” 
This was a common history in my cases. Most of the subjects in the major series 
described prodromata of a similar nature: retrobulbar pain ; frontal headache ; lacri- 
mation ; photophobia; heaviness of the lids; a burning sensation in the eyes; inter- 
mittent dimming of vision, especially when reading, and teichopsia. 

Hazelton deserves much credit for recording that he was able to cure these 
symptoms, except for the teichopsia and the central acuity defect, with thiamine. 
Divorced thus from the amblyopia, it seems very likely that the insidious blurring 
of vision is evidence only of ciliary fatigue and that the onset of the amblyopia is 
sudden, being preceded a few weeks only by retinal teichopsia. In that respect, the 
condition would correspond to the toxic amblyopias. 


We found no significant relation between the time of onset and the age of the 
subject (Table 5), perhaps because the range of ages was too limited. 


. Churchill, M. H.: J. Roy. Army M. Corps 85:294 (Dec.) 1945. 
. Spillane, J. D., and Scott, G. I.: Lancet 2:261 (Sept.) 1945. 
. Ridley, H.: Brit. J. Ophth. 29:613 (Dec.) 1945. 
3. Claffy, F., cited by Shapland, C. D.: J. Roy. Army M. Corps. 87:253 (Dec.) 1946. 
. Bloom, S. M.; Merz, E. H., and Taylor, W. W.: Am. J. Ophth. 29:1248 (Oct.) 1946. 


114 26.8 
45 27.0 
1 
1 
1 
1 
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(b) Visual Acuity and Visual Fields: Visual acuity in the untreated acute 
stage was invariably greatly depressed, the defective vision ranging from 6/24 to 
5/60 or less. After some weeks the defect becomes stable. The disease may then 
be said to have entered into its subacute phase. In many instances, of course, it was 
not possible to record the acuity, test charts being unavailable or of an inaccurate, 
makeshift nature. 

The same lack of equipment handicapped the prisoner-of-war ophthalmologist 
in plotting the visual fields. Nevertheless, Houwer stated that central or para- 
central scotomata were the rule. Bloom and associates described, in addition, 
peripheral constriction; this may have resulted, of course, from the difficulty in 
fixation and may have no special meaning. That there was a central defect is 
supported by the almost constantly reported improvement in acuity by night. The 
scotopic mechanism seems seldom to have been affected. Night blindness is 
reported in only one case of our major series. This is surprising in view of the low 
intake of B-carotene at some of the camps. 

Unfortunately, in none of the cases in our major series was there any record of 
the field defects at the outset of the malady ; otherwise, the nature of the lesion might 
have been elicited by observing the subsequent behavior. 


Tasie 5.—Relation of Time to Onset, in Months and Age 


Time to Onset 


10-14 15-19 %andover Totals 


58 
74 


lf, however, Houwer was correct in stating that nearly all the scotomata were 
connected with the blind spot, in the circumstances under which the condition 
occurred such a defect would in itself suggest a toxic lesion affecting the ganglion 
cells, or their processes, between the foveal and the cecal region. The first result of 
such a lesion would be impaired conductivity, leading to a decrease in the perception 
of colors. Houwer had no means of ascertaining whether this existed or not, but 
Hazelton found that his patients confused greens and blues, and he, as did Claffy 
and Bloom, reported disproportion between the red and the white fields. Such 
defective perception does not, of course, determine the precise cause of the impair- 
ment in conduction, but it helps in interpreting the pathologic change. Hemor- 
rhages or edema of the nerve head (as will shortly be seen) have both been 
observed and have been mentioned by some authors (Dekking ‘*) as the probable 
cause of the defective acuity. By themselves, however, retinal edema and haemor- 
rhage do not influence conduction, or good vision would never be present in 
papilledema. The defect, therefore, on the evidence of the centrocecal shape of the 
scotomata and the impaired conductivity, would appear to be due to a primary lesion 
of the ganglion cells or the intraretinal portion of the optic nerve. 


15. Dekking, H. M.: Ophthalmologica 113:65 (Feb.) 1947. 
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Spillane '® also found several centrocecal scotomata in cases occurring under 
less severe conditions, in the Middle East. He supplied valuable detailed informa- 
tion as to their size and shape. It would appear that in the initial stages the central 
scotoma was larger than in the later stages (10, as against 5, degrees). This slight 
alteration in the size is in keeping with the belief that the visual defect is the expres- 
sion of defective nutrition involving especially the central regions. In the end, in 
face of the prolongation of adverse conditions, it is \the more highly developed 
ganglion cells at the macula which perish. Such a pathologic process would explain 
adequately why so few centrocecal scotomata persisted after repatriation. 

Clatfy, Hazelton, and Bloom and associates, all described a disproportion 
between the fields for color and the fields for white, thereby revealing the visual 
impairment to be a disorder of conductivity in this, the active, stage. They were 
not able to follow their patients, however. 


(c) Fundal Appearance: Few ophthalmoscopes were available in the prison 
camps ; as a result, reports of the appearance of the fundus are meager. 

Most observers found no change. Houwer described a slight macular granu- 
larity, and in some cases paramacular exudates (even in the young). In a very 
few eyes he saw retinal hemorrhages. These lay in the inner layers. Dumoulin ™ 
and Churchill '° were exceptional in describing an abnormally red retina with small 
macular exudates; a hyperemic, edematous papilla, and tortuous dilated blood 
vessels. One wonders, however, whether gross lesions like these would have been 
found in the absence of the many types of complicating systemic disease. They 
appear somewhat out of character. In cases outside the Far East, seldom compli- 
cated by the fevers and dysenteries, they were never exhibited. Hobbs and Forbes,’* 
Spillane and Scott, and many others, stated that the fundi they saw were normal, 
or at the most exhibited mild hyperemia of the disk. In our opinion, a fundus of 
this kind is more in keeping with the nature of the condition. In all probability it 
would appear to be the characteristic picture in the acute stage. of an uncomplicated 
nutritional amblyopia. 


2. Subacute Stage—This stage corresponded in point of time with the remaining 
months of imprisonment. A long period of tolerance appears to have set in, which 
was maintained up to the time of the first examination on release, despite the fact 
that conditions became progressively worse. As it was at the end of this phase that 
really effective ocular examinations were made, we are much more familiar with the 
clinical picture at this stage. It was at this time that I personally obtained my first 
experience with the disease, and that the visual histories in the cases of the major 
series were again followed. 

I must stress at this point that the descriptions which follow refer only to 
patients whose amblyopia did not undergo spontaneous remission, or who did not 
benefit to any marked extent from treatment or from changes in the degree of 
enforced labor, prior to their release. They may, in short, be a self-selected sample. 

It is interesting to note in this connection that amid the increased hardships of 
slave labor on the Mulmein Railway, and with a grossly reduced rice intake, many 


16. Spillane, J. D.: Nutritional Disorders of the Nervous System, Baltimore, Williams & 
Wilkins Company, 1947. 

17. Dumoulin, F. V. B.: Nederl. tijdschr. geneesk. 90:925 (Aug.) 1946. 

18. Hobbs, H. E., and Forbes, F. A.: Lancet 2:149 (Aug. 3) 1946. 
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of the nutritional amblyopias underwent permanent remission or improved con- 
siderably (Reid and Wilson**). According to Shapland,’* Claffy with a good 
supply of multivitamin (“multivit”) tablets cured many of his patients, none of 
whom probably reported as sick on repatriation. 


TABLE 6.—Survey of Visual Acuity in Thirty-Three Cases of Nutritional Amblyopia over 
a Ten-Year Period 


Visual Acuity 
A. 
Before After1 After 5 
Capture, On Release, Recovery Yr., Recovery Yr., 
1939 1945 1946 1950 
6/6-6/ 6/ 36-6 /36 6/ 36-6 /36 6/36-6/36 
= 6/6-6/6 6/ 60-6 /36 60-6 / 36 3/60-3/60 
6/6-6 6/18-6/9 6/60-6/18 6/60-6/18 
6/6-6/6 6/60-6/36 6/60-6/36 6/24-6/24 
6/9-6/9 6/ 36-6 / 36 6/36-6/36 6 /60-6/60 
6/6-6/6" 6/36-6/60 6/ 36-6 /36 6/18-6/18 
6/5-6/36 6/60-6 /60 6/60-6/60 6/ 36-6 /60 
6/6-6/6 6/24-4/60 6/36-5/60 6/60-6 /60 
6/6-6/6 6 /60-6 /60 6/60-6 / 60 6/60-6 /60 
6/6-6/6 6/24-6/24 6/24-6/24 6/24-6/24 
i 6/6-6/6 6/12-6/9 6/12-6/9 6/12-6/9 
6/6-6/6 6 / 36-6 /36 6/36-6/36 6/24-6/18 
6/66/6 6/60-6/18 6/60-6/18 6/60-6/36 
i} 6/6-6/6 6/ 36-6 / 36 6/36-6/36 6/36-6/36 
6/6-6/6 6/ 36-6 / 36 6/36-6/36 6/ 
i 6/9-6/9 6/60-6 /60 6/ 60-6 / 60 3/60-6/24 
6/6-6/9 6/36-6/60 6/36-6/60 6/24-6/3%6 
6/6-6/6 6 / 36-6 / 36 6/36-6/36 6/24-6/18 
6/6-6/6 4/60-4/60 2/60-2/60 1/60-1/60 
6/9-6/6 6/24-6/36 6/24-6/36 6/18-6/18 
6/6-6/6 5/60-5/60 5/60-5/60 No PL 
6/6-6/6* 6/18-6/18 6/18-6/12 6/12-6/12 
6/12-6/9 6/36-3/60 6/60-3/60 3/60-3/60 
6/6-6/6 6/36-6/36 6/36-6/36 6/60-3/60 
6/6-6/6* 6/12-6/12 6/24-6/24 6/36-6/36 
6/6-6/6 6/18-6/18 6/12-6/18 6/12-6/% 
i 6/6-6/6 6/18-6/24 6/18-6/24 6/18-6/24 
6/9-6/6 6/24-6/36 6/2A-6/36 6/24-6/36 
6/6-6/6* 6/60-6/60 6/24-6/24 6/12-6/12 
6/6-6/6 6/24-6/24 6/60-6/60 3/60-3/60 
6/6-6/6 6/24-6/18 6/24-6/24 6/24-6/36 
z 6/6-6/6 6/24-6/36 6/24-6/24 6/18-6/18 
i 6/6-6/6 6/36-6/ 36 6/36-6/36 6/36-6/36 


| Visual Acuity on Release* 


30-39 


60 and 


40-49 50-59 over Totals 


1 19 26 8 2 2 1 59 
6 2 2 5 

3 12 21 u 4 1 3 55 
2 6 2 1 2 21 
8 


17 81 27 9 5 ll 227 


* As Table 7 is the first of several correlating visual acuity with various factors, it is necessary to explain 
the system of acuity scoring. To simplify the work, a combined binocular index has been used. ‘The Snellen 
fraction for each eye is converted to a common denominator of 60, and the two numerators are then added. 
The index is thus a score out of 120, e. g., R. 6/6 L. 6/6 = 60/60 + 60/60 = 120; R. 6/24 L. 5/60 = 15/60 + 
5/60 = 20. 


(a) Visual Acuity: Some measure of the state of the acuity on release may be 
obtained by consulting Table 6. These figures are taken from the records of my 


19. Reid, J. A., and Wilson, T.: J. Roy. Army M. Corps 89:149 (Oct.) 1947. 
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personal series. They correspond closely to what we found in the major series, 
the acuities ranging from 6/12 to 2/60. 

Houwer suggested that the severity of the affliction becomes greater with 
increasing age. I found no statistically significant relation, however, between the 
age of the subjects and the degree of the defect (Table 7). 

This disagreement may be accounted for by the restricted range of ages in the 
subjects we studied (20 to 40 years). It seems reasonable to believe that Houwer’s 
findings may hold good in the higher range of ages of his subjects, who were 
civilian internees (40 to 60 years of age). Investigation over a very wide range 
might reveal a critical age beyond which the severity and incidence of the defect 
change sharply. 


Tasie 8.—Classification of Field Defects in 238 Cases of Nutritional Amblyopia 


1. Bilateral and equal 
Pericentral (i. e., central) scotomata 
Paracentral scotomata 
Centrocecal scotomata 
Peripheral contraction* 

. Unilateral 
Pericentral seotomata 
Paracentral scotomata 
Centrocecal scotomata 
Peripheral contraction 


3. Atypical (Table 9) 
4. No record 


* All associated with central defects, except in one case. 


Taste 9.—Classification of Atypical Fields* in 238 Cases of Nutritional Amblyopia 


Defect in Field 


Pericecal scotomata (i. e., enlargement of blind spot) 
Insular scotomata 

Annular scotomata 

Homonymous quadrantanopic scotomata 


* All associated with central defects, except two cases with pericecal scotomata. 


(b) Visual Fields: Table 8 lists the various field defects found on termination 
of the subacute stage. 

Undoubtedly, the characteristic defect, bilateral and equal on the two sides, con- 
sisted of a pericentral scotoma (63.4%) absolute in nature, steep-edged, never 
breaking through to the periphery, averaging up to 5 degrees in extent, and approxi- 
mately circular. Centrocecal scotomata, surprisingly, were rare (1.6%) at this 
stage. I have already suggested an explanation of this. 

The problem presented, therefore, at this time is one of explaining a static 
scotomatous field defect, frequently unassociated with any macular disturbance (as 
will be evident shortly). It is difficult to learn much from fields of such a nature 
other than the rather obvious fact that the lesions are usually infrachiasmal and exert . 


| 
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a peculiar selectivity for the ganglion cells, or their axis cylinders, in the central 
areas. One might, however, gain further information by studying the atypical fields 
(Table 9). 

Except in two cases in which the defect was not associated with central depres- 
sion, enlargement of the blind spot would appear to be a valid sign. The remaining 
10 cases of pericecal scotoma suggest that at some time in the course of the disease 
there had been a local lesion of the optic nerve, causing edema of the nerve head, 
especially as the histories showed that central vision in these cases was involved 
from the beginning. The observations of those authors who noted occasional 
blurring of the disks are, as a result, given added credence. 

The annular defects (enclosing central scotomata) are more difficult to fit into 
the general picture. Such scotomata in the absence of myopia are generally due to 
local pressure, such as that exerted by a neoplasm. They might possibly arise if 
edema in the nerve led to localized venous congestion and arterial ischemia. In 
night blindness ring scotomata have be 1 found, but their validity has not been 
thoroughly established. Moreover, neither of the patients with this condition suf- 
fered from night blindness. Multiple concentric rings have been described as 
functional in nature, but I have no knowledge of bilateral solitary rings being so 
categorized. 

The two cases of homonymous quandrantanopic and the two cases of insular 
scotomata are extremely important. In our opinion, their presence favors the belief 
that the main site of choice of the lesion does not necessarily lie within the retina. 
They suggest that in nutritional amblyopia there may be a patchy degeneration 
anywhere in the visual path, similar to what is known to occur in multiple sclerosis. 
That there was no sparing of the macula suggests that the lesions were probably 
subgeniculate. 

The peripheral contraction, as I suggested earlier, has probably no significance 
in view of the difficulty in fixation. It was never associated with the higher degrees 
of optic-nerve atrophy. In only one case was it not associated with a central defect. 
Perhaps if a visual angle smaller than the one used (3/2000) had been presented, 
the central scotoma, typical of the rest, would have been revealed in this instance, 
too. 


(c) Fundal Appearance: Ophthalmoscopic examination revealed characteristic- 
ally bitemporal pallor. This was variously reported by observers as being “prob- 
able,” “marked,” or “within normal limits.” Our own impression is echoed in an 
unpublished report by Somerville-Large,*° who wrote: 

The pallor is never very definite, and might almost be considered within normal limits, although 
I consider it to be pathological. This pallor of the discs is the temporal pallor that is such 


a rare clinical entity, although so commonly described by the physician armed with an electric 
ophthalmoscope. 


As the complaint is always bilateral, it is extremely difficult, of course, to be 
certain that temporal pallor exists at this time. It is interesting to consider what 
its cause may be. In a previous paper (Rodger *') several conjectures were made 

20. At that time Lt. Col. L. B. Somerville-Large, R.A.M.C. Advisor in Ophthalmology, 


Central India, whose cases are included in the major series under discussion. 
21. Rodger, F. C.: Brit. J. Ophth. 27:23 (Jan.) 1943. 
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in this connection in the case of the traumatic atrophies, a condition presenting an 
almost identical picture. 


The pallor might be due, I suggested, to accompanying gliosis of the nerve 
head or to atresia of the tiny nutrient papillary vessels, leading to localized ischemia. 


The disk margin, however, is always remarkably well outlined; so it is unlikely 
that the change in color is due to the proliferation of glial tissue in this region. 
On the other hand, the disk capillaries were invariably seen to have disappeared 
in the worst-affected patiynts of my personal series. Whether this is the cause of 
the atrophy, or the effect, it is impossible to say. At any rate, several of the 
patients exhibiting the most definite signs of pallor had the least disturbance in 
visual acuity ; so the degree of pallor bears no relation whatsoever to the functional 
loss. 

There is an even greater difference of opinion concerning the presence of macu- 
lar changes in the subacute phase. Dekking '® found mottling of the macula in 
20% of his cases; Moorrees,”* in 53%. This was not my experience. In none of 
my personal series of 33 cases did I observe any such change, although in 2 cases 
there was pigment scattered at the disk margin, outside the choroidal-ring region. 


Tas.e 10.—Progress of Visual Acuity After Five Recovery Years 


Deteriorated Static Improved 
AW 


Cases Cases % 
Singapore. 23.8 
Hong Kong 17.9 
Islands. 2 33.8 29. 25 36.8 


29.4 


In one it could have been inflammatory ; in the other it was associated with a high 
degree of unilateral myopia. In our major series, macular changes were exhibited 
in 19 cases. These on the whole corresponded to the changes described by Houwer 
in the acute stage of the disease, namely, granularity in and around the macula 
with a few dot-like exudates interspersed here and there. All the patients were 
in the lower age groups. 

An observation of mine made at this time has not been generally noted: The 
fundi are extremely anemic, a factor which tends to nullify the appearance of the 
temporal pallor. 


3. Chronic Stage.—This period begins after restoration of normal conditions 
of diet and environment. Reference may be made again to the state of the visual 
acuity at the end of this stage, as detailed in Table 6. 

(a) Visual Acuity: A survey of the state of the visual defect at the end of the 
first and at the end of the fifth recovery year reveals the interesting information 
that the course of nutritional amblyopia by no means ends on restitution of a full 
diet. The progress of the acuity is roughly in the proportion of one-third deteriora- 
tion, one-third improvement, and one-third stationary (Table 10). 


22. Moorrees, H. G.: A Contribution to Our Knowledge of Nutritional Amblyopia or 
“Camp Eye,” Thesis, University of Utrecht, 1947; abstracted, Ophth. Lit. 1:330 (Dec.) 1947. 


} 
Totals 
104 
39 
68 
80 37.9 69 32.7 62 211 
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In the absence of objective evidence indicating gliosis of the optic nerve head, 
one must presume either that the retina is not involved or that some other process 
is at work. The progress might, of course, depend upon a biochemical factor, the 
worst possible treatment during the first important year of recovery being that 
afforded by an uncompromisingly full diet, but there is no proof of this. If the 
lesion is retrobulbar, it is surprising that the atrophy is always seen to be primary 
in type. For these reasons, the probable explanation, in my opinion, is that the 
condition (after release of the prisoner) enters into a chronic stage. 

The age of the subject does not aftect the course of these changes (Table 11), 
nor can one make a prognosis as to how the acuity is likely to change by consider- 


Taste 11.—Relation of Age to Progress of Visual Acuity After Five Recovery Years 


Progress* 
Deteriorated Improved 
—10 to +10 to 
Age —20 —19 0to—9 Static 0to+9 +19 +20 


* Measured by binocular index. 


Tase 12.—Relation of Visual Acuity on Release to Its Subsequent Progress 


Progress* 
Deteriorated Improved 
A 
Visual Acuity —10 to +10 to 
on Release —20 —19 0to—9 Statie 0 to +9 +19 +20 
2 8 5 1 ae 
4 25 23 11 5 2 
8 18 22 6 4 4 
10 2 9 1 1 2 
2 1 2 4 
1 1 es 2 
5 oe 1 1 
6 47 69 ps 22 15 


* Measured by binocular index. 


ing its state at the end of the subacute phase (Table 12). One might think that 
the better the tolerance had been, the greater the likelihood of improvement. This 
is not so. It seems that the prognosis must remain as indeterminate as is that of 
the toxic amblyopias when the toxin has been removed. Traquair ** (1946) noted 
in how many of these cases of toxic amblyopia there is little or no recovery, the 
first impairment of vision being frequently succeeded by a second, and permanent, 
loss. Nutritional amblyopia, it can now be seen, corresponds exactly to toxic 
amblyopia in this respect. 


23. Traquair, H. M.: An Introduction to Clinical Perimetry, Ed. 5, London, Henry 
Kimpton, 1946. 
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(b) Visual Fields: The importance of following up the behavior of field changes 
has already been pointed out, as such changes may provide valuable information 
indicating the nature of the lesion. 


At the outset, and despite the disappointing inexactitude of many of the later 
perimetric examinations, it can be said that there are remarkably few alterations in 
the fields, notwithstanding the extreme changes which occurred in the visual acuity. 


In 13 cases in the major series records revealed that the scotoma completely, or 
partially, cleared. These improvements, however, bore no relation to the visual 
acuity. This is, of course, not surprising. A scotoma may partially clear, and yet 
the vital foveal area may still be affected ; nor is there any reason to expect improved 
acuity simply because a dense nucleus becomes less dense. It is still a scotoma. The 
behavior in these 13 cases does not help in interpreting the lesion. 

The fact, however, that in so many cases the fields did not change is suggestive. 
Almost certainly no inflammatory element existed, so that the frequently applied 


term “retrobulbar neuritis” is a misnomer. The absence of change also suggests 


A, pale anemic fundus, as at repatriation. The optic-nerve atrophy, as a result, is indeter- 
minate. B, five years later, the fundus now being a healthy red. By contrast in color, the 
optic nerve atrophy is now striking. 


that the disease is probably not vascular in nature and that the changes in acuity are 
unlikely to be due to glial proliferation. 

This leaves one pretty well with only one point to make, and that is that the 
vitality of the affected nerve cell or fiber (which must be extremely high) persists 
at a reduced level over a period of several years, until finally it recovers in whole 
or in part, or it dies. 

Such a view favors the belief that the initial causative agent is a toxin, a view 
held by Shapland,** who considered that the degree of impairment varied directly 
with the concentration of an endogenous toxin in the blood. 

(c) Fundal Appearance: Ophthalmoscopically, the chronic phase is character- 
ized by the gradual development of very clear-cut partial or complete optic-nerve 
atrophy. Where previously doubt existed as to the presence of pallor, it now no 


24. Shapland, C. D.: Proc. Roy. Soc. Med. 39:246 (March) 1946. 
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longer exists. In every one of my personal cases such atrophy was exhibited. 


This is the only sign, even as central amblyopia is the only symptom, in the chronic 
stage.*® 

One is, therefore, faced once again with the problem as to why the disk becomes 
white, as it is certain it bears as little relation to the degree of functional loss as 
did the initial doubtful temporal pallor. Particularly hard is it to understand why 
in 26 of 230 cases the condition progressed to total atrophy. Atrophy of the 
disk, of course, is only a subjective term, as it is possible for its appearance to be 
associated with a very minor defect in vision. 

Two explanations suggest themselves: The first is that some, not all, of the 
small disk vessels become compressed by a slowly developing astrocytic gliosis. 
It would not require very much in the way of cicatricial interference so to occlude 
them. These tiny vessels arise from two sources, the central artery and the circle 
of Zinn. Those derived from the central artery are the more likely to be affected 
by a process originating within the optic nerve. The absence of the central branches 
would not necessarily lead to complete ischemia of the nerve head, in view of the 
alternative circulation. Thus, such a pathologic process might very well also 
explain the varied progress of the acuity, although, as previously suggested, the 
absence of change in the behavior of the fields is rather against such a view. The 
disk may or may not lose its pinkish color in this way- 

The second explanation put forward, however, is less easy to revoke. The 
phenomenon could be a physiological one, based on the juxtaposition of an already 
white atrophic papilla (at the subacute stage) with the red fundus. As the subject’s 
general health improves in the terminal phase, so what was once a pale, anemic 
fundus improves in color, thereby permitting a better contrast to be effected 
(Figure, A and B).** Obvious though such a process may seem, it is one that is 
seldom taken into account in clinical diagnosis. 


SUMMARY AND CONCLUSIONS 


A clinical description of 238 cases of nutritional amblyopia is given at some 
length, with a discussion of the symptoms and signs as they arose. It is realized, 
however, that the figures from which these opinions were formed may not be accurate. 
The relative sick discharge rate of the repatriated prisoners of war, on a first or 
second diagnosis of amblyopia (retrobulbar or optic neuritis, and optic nerve 
atrophy), may be greater than 6.8% (the figure given). If the sample, for this 
reason, is not exhaustive, any conclusions based on totals and rates of incidence 
will not be correct. In my opinion, nevertheless, the sample is sufficiently large 
to warrant the assumption that it is representative of all possible cases. The 
internal evidence (on which attention was concentrated) in that event should be 
reasonably accurate. 

With a high carbohydrate diet, low in all the respiratory-enzyme vitamins, the 
ganglion cells in the central areas of the retina, and in a few instances their processes 


25. Narrowing of the retinal arteries is not a feature of the fundal appearance. I observed 
it in only 1 of our personal series, and it is seldom mentioned (three times) in the major 
series of 238 cases. 


26. Mr. D. P. Hammersley made these drawings. 


‘ 
i 
| 
| 
“4 j 
4 


RODGER—NUTRITIONAL AMBLYOPIA 583 


up to, and even beyond, the chiasma, underwent degeneration in the persons 
afflicted. The subjective defect developed suddenly, resulting in great depression of 
central vision. 

After restitution of a full diet, of 211 patients followed, the condition further 
deteriorated in 37.9%, improved in 29.4%, and remained static in 32.7%. The 
pericentral scotomata characteristic of this condition remained comparatively 
unchanged, but the slight temporal pallor seen in the subacute stage advanced to 
a well-demarcated optic-nerve atrophy, which bore no relation, however, to the 
degree of functional loss. 

The absence of alteration in the shape of the visual fields and of signs of gliosis 
in the region of the nerve head, together with the pronounced changes in the 
visual acuity, suggest that the amblyopia is toxic in origin. The vitality of the 
affected nerve cell, or fiber, which must be extremely high, apparently persists at 
a reduced level over a period of several years, until finally it recovers in whole, or 
in part, or dies. 

All the evidence is in favor of the belief that this toxin is endogenous. 


Sir Stewart Duke-Elder, K.C.V.O., arranged access to the case histories. 


EXPERIMENTAL RADIATION CATARACT 
Il. Cataract in the Rabbit Following Single Exposure to Fast Neutrons 
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 gaunapborcnp cataracts which have occurred in cyclotron workers and in persons 
exposed to the atomic bombs are said to have been caused, in part at least, by 
the fast-neutron component of the radiation.’ It is therefore of considerable practical 
moment to know the cataractogenic dose of neutrons as exactly as possible under a 
variety of conditions and to compare the neutron effects on the lens with those on 
other tissues and with the effects of other forms of radiation. 

The biologic action of neutrons has been studied in a variety of tissues, ranging 
from such relatively simple systems as hatching Drosophila eggs and germinating 
wheat seedlings * to carcinoma in human beings.* It is generally conceded that 
neutrons have much the same qualitative effect on tissue as do x-rays and other 
ionizing radiations,* but the effects produced by different amounts of neutron 
radiation do not necessarily vary in a way comparable to those induced by different 


Work done under the auspices of the United States Atomic Energy Commission. 

From the Los Alamos Medical Center, the Los Alamos Scientific Laboratory of the Uni- 
versity of California, Los Alamos, N. M., and the Howe Laboratory of Ophthalmology, Harvard 
Medical School (Dr. Cogan); Los Alamos Medical Center and the Los Alamos Scientific 
Laboratory of the University of California (Dr. Goff), and Los Alamos Scientific Laboratory 
of the University of California (Dr. Graves). 

1. Abelson, P. H., and Kruger, P. G.: Cyclotron-Induced Radiation Cataracts, Science 
110:655, 1949. Krause, A. C., and Bond, J. O.: Neutron Cataracts, Am. J. Ophth. 34:25, 1951. 

2. A relatively recent review of the biologic effects of neutrons on a variety of tissues may 
be found in Aebersold, P. C., and Lawrence, J. H.: Physiological Effects of Neutron Rays, Ann. 
Rev. Physiol. 4:25, 1942. 

3. The most exhaustive study of neutron therapy of malignant neoplasms is that of Stone, 
R. S.: Neutron Therapy and Specific Ionization, Am. J. Roentgenol. 59:771, 1948. 

4. Thus, both neutrons and x-rays produce an inhibition of mitosis, epilation, epidermolysis, 
and comparable blood and lymphatic changes. But Spear and Tansley (Spear, F. G., and 
Tansley, K.: Action of Neutrons on Developing Rat Retina, Brit. J. Radiol. 17:374, 1944) 
found a greater amount of cell damage from neutrons, and Marshak (Marshak, A.: Proc. Nat. 
Acad. Sc. 28:29, 1942) found more chromosomal damage in the resting cells with neutrons than 
with x-rays. Moreover, Mitchell (Mitchell, J. C.: Brit. J. Radiol. 20:368, 1947) found that the 
biologic effectiveness of neutrons as compared with that of gamma rays was much greater for 
48-hour exposures than for 1-hour exposures, indicating a difference in the modus operandi 
of the two types of radiation. The latter author suggested that proliferating cells are much 
more sensitive to gamma radiation during a short interval in the prophase of mitosis, but, on 
account of the high specific ionization of the recoil protons, the proliferating cells show a much 
more uniform sensitivity to neutrons throughout both the resting stage and the mitotic cycle. 


584 


4 
| 
| 
7 
i 
al 
| 
= 


COGAN ET AL—EXPERIMENTAL RADIATION CATARACT 585 


amounts of x-rays or gamma rays. These differences are due in part to the greater 
ion density of the recoil particles resulting from the neutrons. But even when 
allowances are made for this difference in distribution and amount of ionization, 
there still appear to be discrepancies in the effectivity of neutrons and of x-rays. 
Thus, when a comparison is based on reps (roentgen equivalent physical), whereby 
tissue ionization is equalized by definition, the ratio of neutron to’x-ray (or gamma- 
ray) effectivity varies from less than 1, in the case of gene mutations,® to over 30, 
in the case of the survival time of mice.® Since all the factors responsible for this 
divergence in tissue susceptibility are not currently understood, the cataractogenic 
properties of neutrons cannot be reliably predicted on the basis of present x-ray 
studies and must be determined by experimentation. 

The most thorough study of neutron cataract to date has been that of Titus 
Evans? on the mouse, but it should be noted that the first observation on the cata- 
ractogenic property of neutrons was made by Horn * on a no more evolved species 
than Amblystoma larvae. 

Evans found that cataracts were produced in mice with neutron doses which 
were compatible with life and emphasized especially that the cataractogenic proper- 
ties of neutrons, in comparison with those of x-rays, increased significantly with 
chronic exposures. Evans’ conclusions are especially noteworthy, since they were 
made before it became known that cataracts were developing in cyclotron workers. 

Heretofore, practically all the biologic studies of neutron effects have been neces- 
sarily limited by an arbitrary method of dosimetry. With few exceptions,? when 
some other indirect means was employed, air ionization chambers (usually the 
Victoreen dosimeter) have been used. 

In this country, the N unit has been adopted, which by definition is the amount 
of ionization induced by the neutrons that is equal to 1 r induced by x-rays in the 
ionization chamber. But it has been apparent to all investigators that a ratio of r: N 
readings with such an ionization chamber will not indicate the relative amounts of 
ionization in tissues ; nor will the correction factor of 2 proposed for the difference 
between air and tissue ‘° have general validity for all energies. Thus, it is probably 
not justifiable to attach absolute values to the results unless the exposures were 


5. Lea, D. E.: Actions of Radiation on Living Cells, New York, The Macmillan Company, 
p. 149. 

6. Mitchell, J. S.: Experiments on Mechanism of Biologic Action of Fast Neutrons: Using 
Summation Method for Lethal Effects in Mice; with Section of Dosimetry of Fast Neutrons, 
Brit. J. Radiol. 20:368, 1947. Henshaw, P. S.; Riley, E. F., and Stapleton, G. E.: Plutonium 
Project: Biologic Effects of Pile Radiation, Radiology 49:349, 1947. 

7. Evans, T. C.: Effects of Small Daily Doses of Fast Neutrons on Mice, Radiology 
50:811, 1948; Nucleonics 4:2 (March) 1949. : 

8. Horn, E. C.: Relative Biological Effectiveness of Roentgen Rays and Neutrons on 
Regeneration of Forelimb of Amblystoma Larvae, Am. J. Roentgenol. 46:727, 1941. 

9. Zimmer, K. G.: Dosimetrische und strahlenbiologische Versuche mit schnellen Neu- 
tronen, Strahlentherapie 63:517, 1938. Gray, L. H., and Read, J.: Measurement of Neutron 
Dose: Biological Experiment, Nature 144:509, 1939. Zirkle, R. E., and Aebersold, P. C.: Rela- 
tive Effectiveness of X-Rays and Fast Neutrons in Retarding Growth, Proc. Nat. Acad. Sc. 
22:34, 1936. Investigators who have used methods analogous to those in the present experiment 
are to be cited subsequently. 

10. Lawrence, J. H., and Lawrence, E. O.: Biological Action of Neutron Rays, Proc. Nat. 
Acad. Sc. 22:124, 1936. Lawrence, E. O.: Biological Action of Neutron Rays, Radiology 29: 
313, 1937. Evans, R. D.: Radioactivity Units and Standards, Nucleonics 2:32 (Oct.) 1947. 
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made with neutrons of the same energy and measurements were made with one and 
the same ionization chamber. It is known, for instance, that two ionization cham- 
bers calibrated to give comparable readings for equal x-ray exposures may vary 
considerably for equal neutron exposures.’ While experiments using the same 
neutron source and ionization chamber will yield valuable information within any 
one series, it is obviously desirable to have a more absolute method of dosimetry 
for universal comparisons. 

Recently, several types of apparatus have become available whereby the neutron 
flux can be ascertained at the source more readily than has been the case with the 
cyclotron, thus greatly facilitating the problem of accurate dosimetry. Two of these 
were used in the present experiments. One is the Cockcroft-Walton Accelerator,’* 
in which deuterons bombard a tritium target,'* with the emission of alpha particles 
and 14-mev neutrons in a 1:1 ratio. Thus, by measuring the alpha particles, one 
has a direct measure of the neutron flux. The other type of apparatus used in the 
present experiments is the so-called Fast Reactor,’ utilizing the neutrons from 
plutonium fission, the emission being varied by the power yield. In contrast to the 
monoenergetic neutrons of the Accelerator, those of the Fast Reactor have a spec- 
trum with a peak energy of 300 kev and will be collectively referred to as fission 
neutrons. The purpose of running duplicate experiments with the Accelerator and 
the Reactor was to determine the difference in cataractogenic properties of neutrons 
of widely different energies. In both types of apparatus, the dosage was controlled 
by varying the time of exposure and the distance from the target, with the addition 
of the power control in the case of the Fast Reactor. The doses could then be 
expressed in terms of the absolute units of neutrons per square centimeter reaching 
the lens. 

While this type of apparatus gives promise of replacing the cyclotron for much 
biologic work in which neutrons are desired, few such studies have been made with 
them so far, and none on their cataractogenic properties. Using the Cockcroft- 
Walton accelerator, Carter '® found in preliminary studies that 2  10'° neu- 
trons/cm? had an effect in causing reduction in size of the thymus and spleen 
comparable to that of 144 (+ 20) r of 250-kv. x-rays, while with the 1-mev neu- 
trons of the electrostatic generator 2 < 10'° neutrons/cm* had the same effect as 
49 to 58 r. To date, there do not appear to be any other publications of biologic 
studies using this method of dosimetry. 


MATERIALS AND METHODS 


French silver rabbits were used in all the experiments. This was the available species most 
closely related to the chinchilla rabbits used in the previous x-ray study.1® All the rabbits were 
within a week of being 10 weeks old at the time of exposure. For purposes of protection of 


11. Abelson, P.: Neutron Interactions with Tissue, prepared for the Division of Medical 
Sciences, National Research Council, 1950. 

12. Manley, J. H.; Haworth, L. J., and Luebke, E. A.: Developments in Ion-Accelerating 
Tubes, Rev. Scient. Instruments 12:587, 1941. 

13. Graves, E. R.; Rodrigues, A. A.; Goldblatt, M., and Meyer, D. I.: Preparation and Use 
of Tritium and Deuterium Targets, Rev. Scient. Instruments 20:579, 1949. 

14. Los Alamos Fast Reactor, Rev. Scient. Instruments 18:688, 1947. 

15. Carter, R.: Unpublished data. 

16. Cogan, D. G., and Donaldson, D. D.: Experimental Radiation Cataracts: Cataracts in 
the Rabbit Following Single X-Ray Exposure, A. M. A. Arch. Ophth. 45:508 (May) 1951. 
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the animal’s body from the radiation, it was necessary in the experiments with high-energy 
neutrons to use an animal the size of a rabbit, rather than such small animals as the mouse and 
rat, which have been used in many previous studies. The employment of paraffin blocks of 
sufficient thickness to shield the animal’s body from 14-mev neutrons would have necessitated 
removing the animal so far from the target that the exposure times would have been imprac- 
tically long. Instead, the rabbit was placed with head so much nearer the source that the body 
was protected effectively by the attenuation of the dose with distance, the dose varying, of 
course, inversely as the square of the distance. In this way, it was possible with rabbits to give 
doses to the eyes many times the equivalent lethal dose applied to the whole body. After ‘the 
exposures the animals were examined for clinical evidence of epilation, keratoconjunctivitis, and 
cataract in the same manner as previously described in the x-ray study. 

Examinations of the eyes were made at weekly intervals except immediately after the 
exposures, when they were made at semiweekly intervals. When the animal died or was inten- 
tionally killed, the eyes were enucleated, and flat preparations of the lens capsules were made 
according to the technique previously described.1® White blood cell counts and differential counts 
were done at intervals of 1, 3, 5, 10, and 20 days after the exposure on all rabbits which were 
expected to receive more than one-tenth lethal dose of body radiation. 

As the technique of exposure to the Cockcroft-Walton Accelerator was necessarily different 
from that to the Fast Reactor, the two will be described separately. In both sets, however, the 
range of doses delivered to the lens was between 1 x 10° and 1 x 10% neutrons/cm.? 

The Cockcroft-Walton-Accelerator neutron source consists essentially of a tritium target 
(zirconium saturated with tritium) bombarded by deuterons. The target of the Accelerator 
used in the present study was enclosed in a thin-walled spherical metal shell having a radius 
of 2.03 cm. The neutrons were emitted uniformly in all directions with a source strength that 
varied during the exposure but reached a peak of 5 x 10° neutrons/sec. The rabbits were 
secured firmly to a board in an upside-down position, with head held effectively immobile by 
side supports.17 The rabbits were then arranged about the target so that the eyes were as close 
as possible to, and the bodies were as far away as possible from, the target. In this way four 
or five rabbits were exposed at a time. The dose delivered to each eye varied according to the 
source strength, time of exposure, and distance. The dose delivered was equal to neutrons pro- 
duced by the source divided by 47r2, where r is the distance from the target to the lens. The 
duration of the exposure varied from six hours, for the more heavily irradiated animals, to 
less than one hour, for the rabbits least heavily irradiated. 

The neutron source produces no primary gamma rays. The only gamma rays are those 
produced by inelastic scattering of neutrons in the target material. This target material is 
kept to a minimum, so that less than 1% of the neutrons suffer collisions on their way out 
through it. Consequently, the neutron source may be considered a pure neutron source, free 
from gamma rays. 

The Fast Reactor 18 consists essentially of a nuclear reacting assembly. It is enclosed in a 
heavy concrete housing having portals for exposure, the exit of one of these portals being 
158 cm. from the source. For our purposes, an aluminum tube was fitted to one of the exit 
portals, so that the total distance from the pile to the end of the tube was 203 cm. For the 
exposure, the rabbit’s eye was firmly placed against this exit opening and the animal immobilized 
as previously described. Only one eye of each animal was used, and only one animal was exposed 
at a time. Accurate calibrations were available which gave neutrons/cm.?/sec. at the distance 
used as a function of operating power of the Reactor. The dose was adjusted by varying the 
operating power of the Reactor and the time of exposure. The maximum power of the pile was 
25 kw., and the longest time of exposure was 70 minutes. For all exposures involving less than 
1 x 1011 neutrons/cm.,? the exposures were five to seven minutes. 

The spectrum of the neutrons has been measured by Nereson,!® using proton recoils in a 
photographic plate and a cloud chamber. The most probable energy is that previously men- 
tioned, about 300 kev. Gamma rays in the neutron beam are estimated by countermeasurements 
to be about 1 r per 10° neutrons/cm.? 


17. Dr. Clarence Lushbaugh designed the rabbit holder and made many helpful suggestions. 
18. Dr. David Hall and Dr. Clarke Williams furnished and operated the Fast Reactor. 
19. Nereson, N.: Personal communication to the authors. 
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RESULTS 

Except for the rabbit receiving the maximal radiation to the eye (1 x 10" 
neutrons/cm.*), none of the animals died of the syndrome of radiation sickness. The 
blood counts during the three weeks following irradiation showed no drop in com- 
parison with the preirradiation levels (average 7,800 cells/cm? with a variation 
between 4,600 and 14,000), and there was no detectable shift in the granulocyte- 
lymphocyte ratio. Several animals did die, however, as a result of radiation naso- 
pharyngitis, and many died of coccidioidosis. 

The ocular lesions resulting from the neutron irradiation were essentially similar 
to those following x-irradiation. The prime abnormalities consisted of epilation, 
keratoconjunctivitis, and cataracts. The threshold dose for both the epilation and the 
keratoconjunctivitis was of the order of 1.5 % 10"! neutrons/cm.’, while that for 
the cataracts, to be discussed subsequently, was considerably less. The epilation 
varied from a minimum of loss of hair for several centimeters about the eyes to 
complete epilation of the head. The keratoconjunctivitis varied according to the dose 
from a mild and completely reversible redness of the eyes and irregularity of the 
corneal surface to ulceration and spontaneous perforation of the cornea. 


The early lens changes were of two types, distinguishable on the bases of 
morphology, time of onset, duration, and probable pathogenesis. For purposes of 
identification, they may be called the vacuolar and the granular type. 

The vacuolar type consisted of vacuoles appearing first at either end of the 
posterior suture and on progression extending toward and across the midline to 
form a rope of vacuoles just anterior to the posterior capsule. While predominantly 
situated in the region of the posterior suture line, they may be scattered for some 
distance about the suture and rarely may be unassociated with the suture. 

When present, these vacuoles were the first changes to be found in the lenses 
after irradiation and appeared to be a more conspicuous feature of the neutron- 
induced cataracts than had been the case with x-ray-induced cataracts. Their time 
of onset and duration varied widely (Charts 1 and 2). With the higher doses 
(e. g., 1 & 10'*/cm.*) the vacuoles appeared within a few hours after the irradia- 
tion, whereas with intermediate doses (e. g., 1  10'°/cm.*) they did not appear 
for two weeks; with lower doses they were absent altogether, although other lens 
changes did occur. The duration of the purely vacuolar type of change was difficult 
to determine with the higher doses because it overlapped the granular type of opaci- 
fication, which by itself may have produced vacuolation, but with the intermediate 
doses the vacuolar changes were characteristically transitory, the duration varying 
with the dose from a few days to a few weeks. On disappearance of the vacuoles 
the lenses appeared entirely normal. 

The granular type of change appeared as black dots when seen ophthalmoscopi- 
cally or as white punctate granules when seen biomicroscopically. They were to be 
found both centrally, especially condensed along the posterior suture line, and at 
the periphery, as a corona coming from the equator. Their appearance and further 
course were the same as has been described and pictured for the x-ray-induced 
changes."® 

The time of onset of these granular opacities was in some measure a function of 
dosage (Charts 1 and 2), varying from a matter of a few days, for the higher doses, 
to months, for the lower doses, but in any case being longer than that for the 
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Chart 1.—Lens changes occurring in eyes which had been exposed to 14-mev neutrons 
(Cockcroft-Walton Accelerator). Each horizontal line represents the period of observation on 
a single eye. The dotted portions indicate periods when the lenses were normal, and the solid 
portions, periods when abnormalities were to be found in the lenses. No attempt was made to 
indicate the qualitative changes in the lenses, but it may be stated that the transitory changes 
were exclusively vacuolar, while the permanent changes were entirely granular in the lower- 
dose range and were a mixture of vacuolar and granular in the higher-dose range. Termination 
of a line indicates the end of the observation on that eye through spontaneous death or purposeful 
disposal of the animal. The oblique line represents the approximate time of onset of the per- 
manent lens changes. 
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Chart 2.—Lens changes occurring in eyes which had been exposed to fission neutrons (Fast 
Reactor). The designations are the same as those indicated in Chart 1. 
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vacuoles. The distribution was also a function of dosage, for with the higher doses 
peripheral and central changes occurred approximately synchronously, while with 
the lower doses (i. e., less than 1  10°° neutrons/cm.*) central changes were to be 
found exclusively. Unlike the vacuolar changes, the granular changes were never 
reversible. Once present, they were always present, although with the lower doses 
they showed no gross change and were stationary for months, or possibly for the 
life of the animal. 

Histologic studies on they neutron-irradiated lenses were carried out similarly 
to those described in the x-ray experiments.’ The findings were entirely similar, 
consisting of fragmentation and anisocytosis of the anterior lens epithelium and 
migration of cells beneath the posterior capsule, with varying amounts of cortical 
and cellular lysis. Because of the reported observation that neutron irradiation was 
more damaging to resting cells,*° a search was made to determine whether or not 
the damage to the lens epithelium was less spotty than it had been with x-rays, but 
no convincing evidence was obtained that this was the case. 

The pathogenesis of the granular type of opacity appeared clear-cut. The opaci- 
ties were made up of cells which had actively migrated or had been displaced to the 
posterior pole of the lens. They were presumably cells which had been damaged 
by the irradiation and, while not being killed, had lost their ability to differentiate 
normally into lens fibers at the equator. If the dose had been relatively low and the 
damage not severe, the cast-off cells remained as the only residuum of an otherwise 
normally growing lens. If the damage had been severe, on the other hand, the 
number of cells, and therefore the granular opacities, continued to pile up both in 
the center and in the periphery of the lens. The pathogenesis of the vacuolar type 
of opacity is much less clear-cut. It antedated the granular opacities and was, 
therefore, not related to the migration of cells. The fact that it was noted within a 
few hours after the severe irradiation (1 * 10" neutron/cm.*) suggested that it 
resulted from direct denaturation of the cortical material of the lens, perhaps 
analogous to irradiation denaturation of protein systems in vitro.2* But this does 
not account for the predilection of the vacuoles for the posterior suture line or for 
the latent period of several days when intermediate doses were used. A further 
possibility which has been suggested in the case of x-ray cataracts, and which is 
difficult to confirm or deny, is that the vacuoles resulted from cytolysis at the 
equator of the lens or from abnormal permeability of the lens capsule and that the 
resultant vacuoles had been passively squeezed to the region of the posterior longi; 
tudinal fissure as the place of least mechanical resistance. 

The course of events, the dosage, and tlie morphology of the cataracts were in 
every way the same for the irradiation with neutrons of 14-mev energy as for that 
with neutrons of fission energy, except that there were none of the transitory 
changes noted in the lenses which had received the neutrons of lower energy 
(Chart 2). 


COM MENT 


Using the latent period and the morphology of the cataracts as the basis for 
comparison, one may approximate equivalent cataractogenic properties of neutrons 
and x-rays for acute exposures by comparing the data reported in this paper with 

20. Marshak, A.: Relative Effects of X-Rays and Neutrons on Chromosomes in Different 
Parts of the “Resting Stage,” Proc. Nat. Acad. Sc. 28:29, 1942. 


21. Failla, G.: Biological Effects of Ionizing Radiation, J. Applied Physics 12:279 (April) 
1941. 
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those previously obtained for x-rays.’® When 500 r (1.2 mev) was taken as an 
arbitrary value, the latent period for x-ray cataracts was found to be 125 days; 
approximately equivalent latent periods for neutron cataracts were found to be 
8 X 10° particles/cm.* for 14-mev neutrons and 3 & 10° particles/cm.? for fission 
neutrons. Similarly, epilation and keratoconjunctivitis occurred with 1.5 « 10" 
particles/cm.* (14 mev) comparable to those changes occurring with 1,500 r of 
x-rays (1 mev).** 

The latent period for cataract development was slightly longer in the case of 
fission neutrons than in the case of 14-mev neutrons, suggesting a somewhat slighter 
cataractogenic property. But the difference was of questionable significance in view 
of the considerable biologic variation. It is, however, in the direction that might 
be expected on the basis of ionization. 

It should be noted that neither in the x-ray studies previously reported nor in 
the neutron studies here reported has the absolute threshold for cataract production 
been determined. In both the cataractogenic properties were underestimated in 
setting up the experiments, so that insufficient exposures were made in the low 
range. Such exposures are, however, being currently undertaken and will be 
reported at a subsequent date, after an observation period sufficiently long for the 
results to be conclusive. At the present time, however, it may be stated that the 
thresholds for lens opacities in both studies are considerably lower than previous 
evidence would have led one to believe, being 250 r (1.2 mev) or less in the case of 
x-rays and 2 < 10° particles/cm.* or less in the case of neutrons. 

The present experiments were concerned with acute exposures only, and it 
should be emphasized that the results do not indicate what the hazard is for chronic 
exposure or what the relation of x-ray to neutron dosage will be for chronic 
exposures. Evans’ has shown, however, that the cataractogenic properties of 
neutrons, in comparison with those of x-rays, increase considerably with chronic 
exposure, an occurrence which has held for other biologic effects as well. From a 
separate study now in progress, we hope to have data on the cataractogenic proper- 
ties of chronic exposure to neutrons as measured by the number of neutrons per 
square centimeter incident on the lens. 


SUMMARY AND CONCLUSIONS 


The production of radiation cataracts and other ocular effects in rabbits has 
been studied, with the use of single exposures to relatively pure neutron sources 
of 14 mev and fission energy. 

The course of events following neutron irradiation is basically similar to that 
following x-ray exposures, and effectivity as regards cataract production obtained 
with 8 10° neutrons/cm.*? (14 mev) or with 3  10*° neutrons/cm.* (fission 
energy) is comparable to that obtained with 500 r (1.2 mev). While the morpho- 
logic changes in the lenses with neutrons and x-rays showed the same differences 
when heavy and when light doses were used, irradiation with 14-mev neutrons 
produced more of the transient vacuoles than did the x-irradiation or the fission- 
neutron irradiation. 

The threshold dose for production of lens opacities by neutrons is less than 
2 10° neutrons/cm.? incident on the lens. 

243 Charles St. 


22. The epilating dose of fission neutrons was approximately the same, but the determina- 
tions were less reliable, as the periocular regions were not uniformly exposed. 
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SUBCLINICAL RETINAL DETACHMENTS 


CHARLES L. SCHEPENS, M.D. 
BOSTON 


RETINAL detachment may be called subclinical when its diagnosis cannot 

generally be made with the usual methods of investigation. The visual field 
and the central acuity in such cases are not affected by the detachment, although 
they may be impaired by some other condition, such as lens opacities, blood in the 
vitreous, areas of chorioretinal degeneration, or glaucoma. The detachment is 
generally so flat or so peripheral or both that it escapes notice unless a careful and 
methodical ophthalmoscopic examination is performed under the best possible con- 
ditions. The pupil should be fully dilated; the ophthalmoscope light should be the 
strongest available, and exaraination should be performed in a dark room with the 
patient both sitting up and lying down. As subclinical detachments may escape 
notice because they are often confined to the extreme periphery, this region of the 
eye should be examined with particular care. 

When either direct or indirect ophthalmoscopy with a strong light is used, 
a very flat and peripheral detachment may be diagnosed in the absence of any 
retinal folds if attention is paid to the following signs (Fig. 14): The choroidal 
pattern appears ill-defined and hazy over the region of the detachment, and the 
retinal vessels cast a visible shadow on the choroid. The detached retina often shows 
abnormal watered-silk-like, or moiré, reflections. This appearance is particularly 
marked if one looks at regions which are not struck directly by the ophthalmoscope 
beam but which receive indirect illumination. Indirect illumination may also give 
the flatly detached retina a characteristic cobblestone appearance. It is only when 
the detachment becomes extensive that retinal vessels appear noticeably darker 
and the retina takes on a grayish hue. 

If a careful and painstaking examination is performed with direct ophthalmos- 
copy, many subclinical detachments will be diagnosed. There are three types of 
cases, however, in which the diagnosis necessitates the use of other methods. The 
first type includes cases in which a subclinical detachment is hidden by a fine vitre- 
ous haze in the fundus periphery. The second includes cases in which the subclinical 
detachment is so peripheral that it cannot possibly be seen by direct ophthalmoscopy. 
The third type includes all other cases in which a diagnosis cannot be made unless 
the sclera is indented. If indirect ophthalmoscopy with a strong light is resorted to 
and if the sclera is indented by the observer himself, diagnosis of these three types 
can generally be made, provided one spends sufficient time in the examination. The 


From the Retina Service and the Retina Foundation, Massachusetts Eye and Ear Infirmary. 

This work was aided by grants from the Veterans Administration and from the American 
Optical Company. 

Read before the Section on Ophthalmology, at the One-Hundredth Annual Session of the 
American Medical Association, Atlantic City, N. J., June 15, 1951. 
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importance of indenting the sclera in cases of suspected subclinical detachment can- 
not be overemphasized. It permits accurate diagnosis not only in the region of the 
ora serrata, which cannot be visualized clearly without indentation, but also in the 
equatorial region, where flat detachments and retinal breaks cannot be seen at 
times, either with direct or with indirect ophthalmoscopy, without scleral pressure. 

Special contact lenses have been used to facilitate examination of the 
extreme periphery. [ have made indirect ophthalmoscopic examination through a 
contact lens, similar to the Troncoso gonioscopy lens, and Ross * has recently recom- 
mended use of the Troncoso lens for ophthalmoscopy. Goldmann? uses the slit 
lamp and a contact lens with three mirrors for examination of the extreme periph- 
ery of the fundus. At the Retina Service it has been found that scleral indentation 
is, on the whole, quicker, and yields more information concerning the periphery 
of the fundus, than the use of special contact lenses. In all cases described in this 
paper examination was made with my stereoscopic indirect ophthalmoscope * and 
scleral depressor. These instruments have been described in previous publications.‘ 

Subclinical detachments may be divided into two types. In the first there is no 
visible retinal break but only a small and extremely peripheral detachment. In the 
second type a retinal break is present with a detachment often so small that it may 
be difficult to detect with the ophthalmoscope. This paper is concerned exclusively 
with subclinical detachments in which a retinal break was found. It should be noted 
that in many cases of this type the condition would usually be diagnosed as 
a retinal break without detachment. In my opinion, there is always a small detach- 
ment around any retinal break, but its detection often requires the use of a scleral 
depressor and powerful illumination. 

Between January, 1948 and January, 1951, 102 patients of the Retina Service 
at the Massachusetts Eye and Ear Infirmary were found to have a subclinical 
detachment with retinal break. In 8 patients the condition was bilateral, making 
a total of 110 affected eyes. This paper will be divided into two parts, clinical data 
being described and discussed in the first and prognosis and treatment in the second. 


I. CLINICAL DATA 


Subjective Complaints——Of 102 patients, 43 had one or more of the following 
complaints: blurred vision, floating specks, and flashes of light in one quadrant. 
Of these 43 patients, 5 gave a history of direct or indirect trauma to the eye; and 
of 9 whose chief complaint was flashes of light, a vitreous hemorrhage accompanied 
or followed the photopsia in 4. In all patients the photopsia was localized in one 
quadrant of the field, but four patients placed the flashes definitely in the quadrant 
opposite the one expected; for instance, the patient saw flashes in the upper tem- 
poral quadrant of his field when the retinal breaks were in the upper temporal 
quadrant of the retina. I have noted the same phenomenon in a number of cases 
of clinical retinal detachment. 


1. Ross, M. G.: Some Aids in Ophthalmoscopy, A. M. A. Arch. Ophth. 46:637-646 (Dec.) 
1951. 

2. Goldmann, H.: Slit-Lamp Biomicroscopy of Chamber Angle and Fundus, Ophthalmo- 
logica 117:253-258, 1949. 

3. Manufactured by the American Optical Company. 

4. Schepens, C. L.: L’inflammation de la région de I'“ora serrata” et ses séquelles, Bull. 
et mém. Soc. frang. opht. 63:113-125, 1950; Progress in Detachment Surgery, Tr. Am. Acad. 
Ophth. 55:607-615 (July-Aug.) 1951. 
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Of 43 patients with subjective symptoms, 13 had a vitreous hemorrhage, small 
to moderate in amount; 8 showed an operculum of retina floating in the vitreous, 
and 8 had peripheral uveitis. 

Fifty-nine patients did not complain of the eye affected with subclinical detach- 
ment. A clinical detachment was present in the fellow eye in 57 patients, and 
bilateral open-angle glaucoma was observed in 2 patients. 

Age and Refraction-—The ages were recorded for 101 patients, who were 
divided into two groups: those under and those above 50 (Table 1). The age 
incidence for subclinical detachment in these two groups is comparable to that for 
clinical detachment. 

The refractive error was known for 95 patients (Table 2). Patients were clas- 
sified as myopic when their myopia was 3 D. or more because smaller degrees of 


Taste 1.—Relation of Subclinical Detachment to Age in 101 Patients 


Ninety-Five Patients 


Emmetropia or hypermetropia 
Myopia (—3.00 D. or more) 
Aphakia 


Eyes showing retinal tears 
Eyes showing retinal holes 
Eyes showing retinal dialyses 


* Retinal tears and holes were present simultaneously in five eyes. 


myopic error are seldom accompanied with pathological changes in the fundus, 
characteristic of myopia. 

The relatively small percentage of myopic patients is striking, as myopia is 
observed in approximately 50% of patients with clinical detachments. 

Retinal Breaks.°—In 110 affected eyes, 237 retinal breaks were detected, an 
average of 2.15 breaks per eye. About half the eyes showed only 1 retinal break; 
93% had less than 5 breaks, and in one eye 13 breaks were observed. Retinal holes 
were almost twice as frequent as retinal tears, whereas retinal dialyses were excep- 
tional (Table 3). 


5. Retinal break is the comprehensive term for any break in the continuity of the retina. 
A retinal tear has either a flap attached to the retina or an operculum, which is a small piece 
of retina floating in the vitreous. A retinal hole has no flap and no operculum. Retinal dialysis 
is synonymous with disinsertion. 


Age, Yr. No. % 
Taste 2.—Relation of Subclinical Detachment to Refraction in (i 
No. % 
TasLe 3.—Type of Breaks in Subclinical Detachment (110 Eyes) 
No. % 
115* 100 | 


96 A. M. ARCHIVES OF OPHTHALMOLOGY 


Breaks were predominantly found near the equator in 45% of the eyes, and 
near the ora serrata in 55%. Table 4 shows that most of the tears were near the 
equator, whereas the majority of holes were near the ora serrata. 
As was to be expected from observations made previously,® most myopes had 
equatorial breaks, and most aphakic patients had breaks located near the ora serrata. 
The diagnosis of retinal break in the absence of any detachment detectable by 
the ordinary methods of ophthalmoscopy is an interesting problem. Breaks located 


4.—Location Breaks in Subclinical Detachment Eyes) 


Tears 


Holes 
A 


~ 
No. of Eyes 


No. of Eyes Dialyses 
21 31 31 7 
OFS 47 69 10 24 6 
6s 100 41 100 6 


near the equator, which formed 45% oi all retinal b ‘eaks in this series, should nor- 
mally be visible with a direct ophthalmoscope, but in many cases they could not be 
detected with either direct or indirect ophthalmoscopy unless the sclera was 
indented. The use of a scleral depressor in the equatorial region has not only made 
plainly visible breaks which were otherwise difficult to see but in several cases has 
also made obvious the existence of a previously unsuspected detachment around 
the breaks (Fig. 1B). In eight cases an easily visible operculum was floating in 


1951. 


Retinal Detachment and Aphakia, A. M. A. Arch. Ophth. 45:1-16 


EXPLANATION OF FiGurRE 1 

Fig. 1—A: Portion of a fundus seen with strong illumination. In the upper part, the 
choroidal pattern is well seen. In the middle part, the choroidal pattern is hazy, and the 
retinal vessels cast a visible shadow on the choroid, indicating the existence of a flat detach- 
ment. The inferior part receives only indirect illumination, which makes it appear darker and 
renders more noticeable the cobblestone appearance of the flatly detached retina. 

B: On the left, ophthalmoscopic field of the equatorial region of an eye, seen with indirect 
ophthalmoscopy. Pigmentary degeneration is prominent, and irregular reddish spots, which 
have hazy outlines, are seen. 

On the right, the same ophthalmoscopic field when the scleral depressor is used. In 
general, scleral depression produces an elevation of the fundus, similar to that resulting from a 
smooth choroidal tumor. In this case small folds appear in the retina which covers the indented 
area, indicating the existence of a flat retinal detachment. This could not be detected when no 
indentation was produced. Three clearly outlined oval breaks have become visible, whereas 
ber depression of the sclera they were practically invisible. 

: On the left, ophthalmoscopic field of the equatorial region of an eye, seen with indirect 
POR dich and showing a grayish operculum in the vitreous. This operculum shows 
two tiny hemorrhages on its surface. To the left of the operculum is a reddish spot with 
fairly hazy contours. Slight hemorrhage is also seen along the course of a small vein. 

On the right, the same ophthalmoscopic field when the scleral depressor is used. Scleral 
depression has caused an elevation of the fundus, similar to that of a smooth choroidal tumor. 
The retina is more grayish, but it shows no folds, and their absence indicates that there is no 
extensive flat retinal detachment. The hazy red spot now looks like a well-outlined retinal 
break surrounded by a minimal amount of retinal detachment. Indentation of the sclera has 
brought the tear nearer its operculum, and it is noted that the operculum looks smaller than 
the tear itself. 

D: On the left, ophthalmoscopic field of the equatorial region of an eye, seen with indirect 
ophthalmoscopy and showing a small grayish, limited elevation, at the extreme periphery. This 
elevation is surrounded by small hemorrhages. 

On the right, a region peripheral to that visible with the ophthalmoscope, has been 
brought into view with the scleral depressor. The small grayish elevation is the flap of a 
horseshoe-shaped tear. The tear itself is incomplete and is surrounded by a small detachment, 
in which the scleral indentation has caused small folds to appear. 
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the vitreous, and this was a good indication of a tear in the vicinity, which, however, 
was more easily visible when the scleral depressor was used (Fig. 1C). In other 
cases, ordinary ophthalmoscopy alone showed a circumscribed area of grayish eleva- 
tion in the peripheral retina, with a few small hemorrhages. When the scleral 
depressor was used, the grayish elevation appeared to be the flap of a horseshoe- 
shaped tear (Fig. 1D). Breaks in the region of the ora serrata can almost never 
be seen unless the scleral depressor is used. With this instrument, the differentia- 
tion of round hole and cyst is as easy to make when the lesion is in the 
periphery as when it is around the posterior pole, because in the periphery the 
suspected area can be examined both in profile and in full view (Fig. 24 and B). 
In my opinion, therefore, detection of small breaks near the ora serrata is in gen- 
eral as easy as detection of small breaks between the optic disk and the equator, pro- 
vided the media are clear. 

Visible Chorioretinal Degeneration—As it is often said that retinal breaks 
occur in degenerated areas, the frequency of degenerative changes in cases of sub- 
clinical detachment is of interest. These changes were of three types. The com- 
monest type, with excessive proliferation of pigment in the choroid and retina, was 


EXPLANATION OF FIGURE 2 

Fig. 2.—A: On the left, ophthalmoscopic field of the region of the ora serrata, seen with 
indirect pit icant and scleral indentation. The scleral indentation causes an elevation 
of the fundus similar to that seen in a case of smooth choroidal tumor. The middle portion of 
the indented area is more markedly grayish-white, indicating the presence of a smooth flat 
detachment. Below and at the extreme periphery of the ophthalmoscopic field, the outline 
of the ora serrata is visible. Between the ora and the flat detachment is a reddish spot that 
might be either a retinal break or a cyst. 

On the right, ophthalmoscopic field of a region of the fundus slightly anterior to that shown 
on the left. This view is obtained by moving the scleral depressor a little toward the limbus, 
thus bringing into view the highest portion of the smooth detachment and showing the red 
spot almost in profile. This spot is sharply outlined and small pieces of retina protrude into 
the vitreous along its edge. This is a retinal hole, and the protruding small pieces of retina are 
remnants of that part which used to cover the hole. 

B: On the left, ophthalmoscopic field of the region of the ora serrata, seen with indirect 
ophthalmoscopy and scleral indentation. The scleral indentation causes an elevation of the 
fundus similar to that seen in a case of smooth choroidal tumor. No retinal detachment is 
visible in the indented area. Below, and at the extreme periphery of the ophthalmoscopic 
field, the ora serrata is visible. Near the pigmented border of the ora there are two reddish 
spots which might be either retinal breaks or retinal cysts. 

On the right, ophthalmoscopic field of a region of the fundus slightly anterior to that 
pictured on the left. This view is obtained as explained in the legend of 4. The profile of 
the reddish spots has been brought into view; they now appear as tiny limited, translucent 
elevations at the surface of the retina, and not as retinal breaks. Because of this appearance a 
diagnosis of retinal cysts was made. 

C: On the left, ophthalmoscopic field of the equatorial region of an emmetropic eye, seen 
with indirect ophthalmoscopy. The degenerated area is characterized by pigment proliferation 
and white lines forming a lattice. Many of these lines are sheathed or obliterated retinal 
— At the extreme right of the degenerated area is an elongated red spot with a hazy 
outline 

On the right, the same ophthalmoscopic field when the scleral depressor is used. The lattice- 
like area of degeneration shows a smooth, flat detachment, and the white lines are more 
conspicuous. The hazily seen elongated red spot now appears as a clearly distinguishable 
retinal tear. There is a small round hole near the middle of the lattice-like area of degeneration. 

D: On the left, ophthalmoscopic field of the region of the ora serrata, seen with indirect 
ophthalmoscopy and scleral depression. The ora serrata appears normal except for a short 
meridional fold which has formed over one of the teeth of the ora. Below and at the extreme 
periphery of the field, the small gray digitations are ciliary processes. 

On the right, ophthalmoscopic field of a region of the fundus slightly posterior to that 
pictured on the left. The ciliary processes are now invisible, and the pigmented border of 
the ora is barely visible. At the posterior extremity of the meridional fold is a small crescentic 
retinal break, which is itself surrounded by a flat detachment. This detachment forms tiny 
retinal folds on the edge of the artificial elevation created in the fundus by the scleral depressor. 
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often associated with circumscribed patches of chorioretinal atrophy. Such altera- 
tions were seen at the equator, as well as near the ora serrata. In myopic patients 
they were most frequent near the equator, whereas in nonmyopic patients the region 
of the ora serrata was oftenest affected. The second type was a lattice-like or cross- 
hatched degeneration, which was practically always near the equator and never at 
the ora (Fig. 2C). Many of the white lines forming the lattice were sheathed 
retinal blood vessels, some of which were obliterated. Round holes tend to form 
in areas of lattice-like degeneration, and tears are often seen on their edges. The 
third type was macular degeneration, often associated with degeneration in the 
region of the ora serrata. 

Of a total of 110 affected eyes, 70, or 64%, showed degeneration (Table 5). The 
percentage was slightly higher in myopic eyes with subclinical detachment (78%). 
Although in myopic eyes the degeneration affected predominantly the equatorial 
region, it was striking to observe that equatorial lattice-like degeneration was 
not particularly associated with myopia. 


TasBLe 5.—Types of Fundus Degeneration in Seventy Eyes with Subclinical Detachment 


Type of Degeneration No. % 

18 26 
7 10 
100 


TABLE 6.—Relation of Breaks to Degenerated Areas in Seventy Eyes 


Breaks Near Breaks 
Degenerated Areas Found Elsewhere 
21 (99.1%) 2 (0.9%) 
58 (83%) 12 (17%) 


In most cases the retinal breaks were found near the area of degeneration, but 
in 12 eyes, or 17%, they were not. Sometimes they were even in an area exactly 
opposite the degenerated region. It was particularly in nonmyopic eyes that breaks 
were found at some distance from degenerated areas. In myopic eyes this was 
rarely observed (Table 6). 

Four emmetropic female patients had macular degeneration associated with 
subclinical detachment. In all of them loss of central visual acuity began fairly early 
in life, the oldest patient being 42. In none was there a definite history of familial 
macular degeneration. Visual failure was bilateral in all but one. The visual acuity 
ranged from 20/70 to counting fingers at 4 ft. (120 cm.). The affected maculae 
showed pigmented lesions of varying size and chorioretinal atrophy. For 
one patient, aged 34, a diagnosis of bilateral disciform macular degeneration had 
been made. Of the seven eyes with macular degeneration, in four patients, six had 
a subclinical detachment, with either a horseshoe-shaped tear or round holes. In 
five eyes the breaks were peripheral and located in areas of degeneration either at 
the equator or near the ora serrata, whereas in one eye there was an oval hole below 
the degenerated macula. The only patient with unilateral macular degeneration was 
a Negro woman, aged 36, who had noticed dimming of vision in the right eye one 
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week previously. In the left eye vision was normal and the macula appeared normal. 
A subclinical detachment was present in both eyes. The right eye showed three 
round holes in an area of lattice-like degeneration, near the equator, and the left eye 
had four retinal breaks near the ora serrata. 

It is of great importance to recognize this association because retinopexy in such 
cases cannot restore central vision. It is probable’ that in certain cases a clinical 
detachment occurs befort the central lesion is pronounced, with the result that after 
operation the visual acuity remains poor in spite of complete reattachment. Although 
a full discussion of this subject is out of place here, it seems important to note the 
existence of a degenerative syndrome in which macular changes cause a decrease in 
visual acuity and in which peripheral changes produce a retinal detachment. 


Meridional Folds.—When one is making a systematic examination of the region 
of the ora serrata, it is not exceptional to see that some of the teeth of the ora are 
raised and form small retinal folds, oriented in a meridional direction 
(Fig. 2D). Meridional folds sometimes become very long and may extend as far 
as the equator. They may be bordered by pigmentation. Retinal breaks form either 
in the folds themselves or at their extremity. Meridional folds are probably due to 
shrinkage of the vitreous, which is firmly adherent to the region of the ora serrata. 
They do not appear to occur predominantly in myopic eyes, but have been observed 
frequently in aphakic eyes with clinical retinal detachment. 

Meridional folds were found in 29 eyes with subclinical detachment, or in 26%. 
One-third of these eyes had one meridional fold, generally located near the horizontal 
meridian, on the temporal or on the nasal side. All the others had 2 to 8 folds, except 
one eye in which 14 folds were observed. In 90% of the eyes the folds were in 
the upper half of the fundus or near the horizontal meridian. The upper nasal 
quadrant was affected four times as often as the upper temporal quadrant. In the 
lower half, they were always in the vicinity of the horizontal meridian. Of 29 eyes 
with meridional folds, 12, or 41%, showed one or several retinal holes either in a 
fold or at its posterior extremity. These eyes represented 25.5% of all eyes with 
holes in the region of the ora serrata. 


Alterations in the Vitreous ——The most conspicuous alteration in the vitreous 
was a small or moderate amount of hemorrhage, which was observed in 13 eyes, or 
12%. Vitreous hemorrhage was associated with retinal tears in 12 eyes and with 
retinal holes in 1 eye. It is generally accepted that tears result from local tugging 
on the retina by the collapsed vitreous. The most likely cause of vitreous hemor- 
rhage in such a case is the tearing of a retinal vessel by the formation of a retinal 
tear. Sometimes the hemorrhage was only an episode in a long history of subjective 
complaints. For instance, an emmetropic patient had complained of seeing black 
specks for the last 16 years, and she had localized flashes of light four months before 
the vitreous hemorrhage. In another patient, the vitreous hemorrhage cleared up 
and recurred later, probably because another break had formed. In a third patient 
a subclinical detachment with breaks had been observed several months before a 
hemorrhage occurred, owing to the formation of a new tear. 

It may be that a vitreous hemorrhage is an indication of the violence with which 
the vitreous shrinks. Clinical detachments with hemorrhage in the vitreous seem to 
have a poorer prognosis than those without hemorrhage, probably because of the 
frequency of massive retraction of the vitreous. It is not known whether massive 
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vitreous retraction is precipitated by the hemorrhage or whether both hemorrhage 
and retraction result from the rapidly progressing shrinkage of the vitreous. 

Thirty patients complained of seeing floating specks or flashes of light and had 
no vitreous hemorrhage. They had vitreous opacities, and eight of them had an 
operculum of retina in the vitreous. In a recent paper, Chandler’ described how 
vitreous opacities vary in appearance according to whether they are degenerative, 
inflammatory, or hemorrhagic. He noted that degenerative vitreous opacities in a 
patient complaining of Moore’s subjective lightning streaks * were seldom the fore- 
runner of retinal detachment. He was more suspicious of a possible detachment 
when flashes of light were present without degenerative vitreous opacities or when 
there was a sudden shower of degenerative vitreous opacities without flashes of 
light. 

It seems that Moore’s subjective lightning streaks are generally temporal and 
extensive, whereas the flashes of light accompanying an early detachment tend to 
be localized to one quadrant, generally below or nasally. 

A great deal has been written in recent years on vitreous detachment and its 
probable relation to retinal detachment. Fifty-seven patients with subclinical retinal 
detachment were examined with the slit lamp, and with either a flat contact lens 
or a —-55.00 D. lens placed near the cornea, in an attempt to detect the possible 
presence of a vitreous detachment. It was found in 12 eyes, or 21%. In 10 of the 
12 eyes the vitreous detachment corresponded to the area of subclinical detachment 
of the retina. These observations are too few and too incomplete to be conclusive. 
They indicate, however, the possible relation of collapse of vitreous structure to the 
occurrence of subclinical detachment. 

Uveitis.—Disseminated foci of exudation, confined to the region of the ora 
serrata, were observed in 13, or 12%, of the patients with a subclinical detachment. 
This type of inflammation has been called peripheral uveitis.” It was bilateral in five 
patients, and five patients also showed signs of anterior uveitis. On the other hand, 
subclinical retinal detachment was bilateral in one of the patients with peripheral 
uveitis, and when unilateral it always occurred in the eye affected with uveitis. 
The retinal breaks were near the ora in 11 of 13 patients. In all patients the fellow 
eye had either uveitis or a clinical detachment. 

Opacities of Posterior Lens Cortex.—Ot 77 patients affected with subclinical 
retinal detachment and examined with the slit lamp, 31, or 40%, showed opacities 
of the posterior lens cortex. Of these 31, fundus degeneration was present in 
the equatorial region in 10, or 32%, and it affected the ora region in 21, or 68%. 
In five patients, or 16%, the affected eye also had peripheral uveitis. The probable 
relation of peripheral uveitis to changes in the lens is further emphasized by the fact 
that of 13 patients with peripheral uveitis 2 were aphakic. 

Open-Angle Glaucoma.—This disease was observed in seven eyes with sub- 
clinical detachment, or in 6.35%. The fundus lesions and the retinal breaks were 
always located near the ora serrata. In two eyes there was peripheral uveitis. 


7. Chandler, P. A.: Diagnostic and Prognostic Implications of Vitreous Opacities, Tr. Am. 
Ophth. Soc., to be published. 


8. Moore, R. F.: Subjective “Lightning Streaks,” Brit. J. Ophth. 19:545-547, 1935. 


9. Schepens, C. L.: Examination of the Ora Serrata Region, Acta XVI Concilium Oph- 
thalmologicum (Britannia), 1950, pp. 1384-1392. 
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The relation of clinical detachment with lesions near the ora serrata to peripheral 
uveitis, opacities of the posterior lens cortex, and open-angle glaucoma has been 
described in a previous paper. The present observations indicate that this syn- 
drome is not infrequent in cases of subclinical detachment. 

Trauma.—Five patients had a history of trauma previous to the discovery of 
subclinical detachment. One patient had received a blow on the eye. It showed a 
small retinal dialysis in the upper temporal quadrant, probably the result of the 
injury, and a small detachment in the upper nasal quadrant, which must have been 
older, because it was limited by a line of demarcation. 

The four other patients had suffered indirect trauma to the eye. Subjective 
symptoms had occurred either a few days after the patient had been jolted in an 
automobile accident or shortly after he had fallen and bruised the head on the side of 
the affected eye. Two of the four cases had remarkable features. In the first case only 
the right eye was examined when the patient was first seen, because he insisted that 
the trauma had been on the right side of his head and that the left eye gave him no 
trouble. The left eye, examined six months later, also had a subclinical detach- 
ment, perhaps indicating that trauma was not the cause of the trouble in either 
eye. In the second case, bilateral peripheral uveitis was present, which prob- 
ably had no relation to the head trauma. It is uncertain whether or not indirect 
trauma played any role in the causation of the subclinical detachments observed. 
Trauma, whether direct or indirect, may nevertheless aggravate an existing sub- 
clinical detachment, which until then had not produced any symptoms. It is also 
possible that trauma may cause the first appearance of a subclinical detachment, 


which produces few or no symptoms for many months, but which may eventually 
lead to a clinical detachment. In an attempt to decide whether a subclinical detach- 
ment which is discovered after a trauma is due to the injury, it may be important 
to determine whether or not the other eye is similarly affected. 


II. PROGNOSIS AND TREATMENT 


Of 110 affected eyes, 39, or 35%, were operated on. The decision to operate 
was based on the importance of the visual disturbance, the size, number, and loca- 
tion of the retinal breaks, and the status of the fellow eye. These changes are 
provisionally considered indications that the subclinical detachment, or its breaks, 
or both, are increasing or are likely to increase in the future. 

Practically all patients who showed an important visual loss had blood in 
the vitreous. Of 13 patients with blood in the vitreous and a subclinical detachment, 
operation was performed in 12. One may wonder why hemorrhage into the vitreous 
in a case of subclinical detachment is an indication for operation. 

Hemorrhage was almost always associated with retinal tears and seldom with 
retinal holes. In describing alterations in the vitreous, in the first part of this paper, 
I pointed out that retinal tears and bleeding into the vitreous, which sometimes 
accompanies them, probably have the same origin, namely, tugging of the shrunken 
vitreous upon the retina. There is clinical evidence that vitreous hemorrhage indi- 
cates a rapid shrinkage of the vitreous. First, there are many instances in which 
an ophthalmologist has made a diagnosis of vitreous hemorrhage of undetermined 
origin and, to his surprise, has found a clinical detachment of the retina a few 
weeks later. Second, it has been observed that in cases of clinical retinal detachment 
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with hemorrhage in the vitreous, massive retraction of the vitreous occurs fairly 
often. Therefore, it would appear that the coexistence of a vitreous hemorrhage and 
a retinal tear, in a case of subclinical detachment, may be the first sign of an altera- 
tion of the vitreous which is progressing fairly rapidly. If left alone, it may well 
lead to clinical detachment and to massive retraction of the vitreous. 

Another subjective complaint to be taken into account when deciding whether 
or not to operate is the presence of light flashes localized into one quadrant. In 
describing the subjective complaints at the beginning of the first section, I noted 
that of nine patients with flashes of light, four showed a vitreous hemorrhage as 
well. Because of this association, it is likely that both flashes of light and bleeding 
result from the same cause, namely, tugging of the vitreous on the retina. It does 
not seem, however, that photopsia leads to a particularly poor prognosis, but it is 
likely that in cases of subclinical detachment these light flashes indicate progressive 
changes ; consequently, the presence of photopsia should lead one to consider opera- 
tion. Of nine patients with flashes of light, six underwent operation. 

Of eight patients with subclinical detachment in which an operculum was seen 
floating in the vitreous, four had a hemorrhage in the vitreous and one complained 


TasLe 7.—T ype of Retinal Breaks in Cases of Subclinical Detachment for Which Operation 
Was Done (Thirty-Nine Eyes) 


Total Eyes 
No. Operated on 


41 25 (61%) 

68 12 (18%) 

6 2 (33%) 
115* 39 


* Tears and holes were present simultaneously in five eves. 


of flashes of light. Because of the frequency of this association, it was believed that 
when an operculum is present the condition is likely to be progressive. For this 
reason, seven of eight eyes with an operculum were operated on. 

The size, number, and location of the retinal breaks are other important factors 
in the decision to operate. As horseshoe-shaped tears are in general larger than 
retinal holes, operation has been advised in a larger proportion of cases with tears. 
Another factor which has indicated operation in cases of tears is the frequent asso- 
cation of tears with vitreous hemorrhage. Of 39 eyes operated on, 25, or 64%, had 
retinal tears, and only 12, or 31%, had retinal holes. Table 7 shows that if all 
cases of subclinical detachment are considered, operation for retinal tears is over 
three times as frequent, relatively, as operation for retinal holes. 

If there are numerous small breaks, the indication to operate is as strong as 
though there were one large break. Equatorial breaks tend to lead to a clinical 
detachment more rapidly than breaks located near the ora serrata and should there- 
fore be operated on sooner. One should also consider how much of a threat to the 
macula the breaks are. It is obvious that nasal breaks tend to cause detachment of 
the macula at a later stage than temporal breaks because of the protection afforded 
by the disk, on the nasal side of the macula. Inferior breaks generally cause a 
detachment which spreads more slowly, making it less dangerous to central vision. 
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Breaks in the upper temporal quadrant threaten central vision more than in any 
other location and should be treated accordingly. 

The last factor to be considered when operation is contemplated is the status 
of the other eye. Whenever the other eye has been lost from clinical detachment, 
particularly if blindness occurred after surgical intervention had failed to cure a 
clinical detachment in the first eye, operation was usually recommended for treat- 
ment of a subclinical detachment in the remaining eye. If no operation is performed 
on the subclinical detachment, there is risk that it may follow the same course as 
that of the fellow eye: clinical detachment and failure of operation. When the 
other eye had an operable clinical detachment, my tendency has been to advise 
operation on the two eyes at the same sitting, rather than to postpone opera- 
tion on the better eye. It is believed that the additional danger from a bilateral 
operation is minimal because intraocular infection as a result of retinopexy is exceed- 
ingly rare. This procedure saves the patient a great deal of anxiety about his better 
eye; it shortens the period of bed confinement and convalescence and thus lessens 
the expense to the patient. 

The criteria for deciding whether or not to operate must be empirical because 
one lacks any real basis for making a prognosis. In order that it may be determined 
with any degree of accuracy when subclinical detachment will lead to clinical detach- 
ment, it will be necessary to have a large number of complete observations over a 
period of years. 

It is important to remember that the prognosis for retinopexy in cases of clinical 
detachment is statistically much poorer than that in cases of subclinical detachments. 
Watchful waiting in case of subclinical detachment may be disappointing, as dem- 
onstrated by the following case: 

Mr. H. S., Retina Service No. 736, was 70 when an uncomplicated intracapsular cataract 
extraction was performed on both eyes. Six months later, he noticed black specks before his 
left eye, and a subclinical detachment was discovered, with a horseshoe-shaped break in the 
upper temporal quadrant, at 1 o'clock, near the ora serrata. Vision was 20/20, with correction, 
and the visual field was not constricted. The patient refused to undergo operation. Ten 
days later, he had a clinical detachment affecting the upper temporal quadrant, and his vision 
was 20/200. He was admitted to the hospital, and the detachment receded with rest in bed. 
Surface and perforating diathermy were applied in the area of the break. After operation 


he had a small vitreous hemorrhage, followed on the 11th day by massive retraction of the 
vitreous and loss of all useful vision. 


Such an unhappy course was observed in several cases, and one cannot but feel 
that the result might have been very different had operation been performed when 
first advised. 

Of 39 eyes with subclinical detachment which were operated on, complete reat- 
tachment of the retina followed in 38, or 97%. With 32 eyes, surface diathermy 
alone was used over the breaks. The applications should be weak, for strong dia- 
thermy may diminish the visual acuity permanently by causing vitreous opacities 
and, at a later stage, macular degeneration. The proper intensity can best be judged 
by the reaction observed in the retina during the operation. This reaction should be 
barely visible. Only very weak diathermy is necessary to accomplish this, because 
in practically all cases of subclinical detachment the retina is close to the choroid, 
even around the breaks. After accurate localization of the retinal break, applications 
were made over an area extending 11% disk diameters beyond the edges of the break. 


604 


A. 


A. ARCHIVES OF OPHTHALMOLOGY 


Doubtful areas and areas of pronounced degeneration in the extreme periphery were 
walled off by a double row of applications of surface diathermy. 

In many eyes the visual acuity was temporarily reduced after operation but 
returned to its previous level within a few weeks. One patient had no light percep- 
tion immediately after operation, although the retina was reattached everywhere. 
There are now indications that this was perhaps the first manifestation of multiple 
sclerosis. 

In seven eyes perforating diathermy was combined with surface diathermy, 
because it was believed that a cure would more easily be obtained if the subretinal 
fluid was evacuated. In one eye blood was seen escaping, from the point of perfora- 
tion, into the vitreous. One week after operation, a large choroidal detachment was 
observed, probably the result of a subchoroidal hemorrhage. Eventually, complete 
reattachment, with good visual acuity, was obtained. 

The only case in which there was a recurrence after operation was that of 
Miss M. M., Retina Service No. 1142, who had 17 D. of myopia. Examination for 
a small vitreous hemorrhage revealed a subclinical detachment, extending from the 
equator to the ora serrata, in the upper half of the fundus. The detachment con- 
tained seven breaks. Chorioretinal degeneration at the equator, which is common in 
persons with high myopia, had created adhesions between the choroid and the retina, 
thus forming a natural barrier which tended to prevent the detachment from spread- 
ing toward the posterior pole. It was thought at the time that the subclinical detach- 
ment was probably not recent, but that the small vitreous hemorrhage indicated 
the formation of new tears. A barrage of light surface diathermy was applied in 
the region of the equatorial degeneration in the hope of reinforcing this natural 
obstacle to the extension of the detachment. For three months the result appeared 
good ;then an area of clinical detachment appeared, with a new break in the upper 
temporal quadrant, on the disk side of the barrage. Reoperation with surface 
and perforating diathermy resulted in massive vitreous retraction. It is likely that 
failure resulted in this case because the detachment, although subclinical, was of long 
standing. 

SUMMARY 


AND COMMENT 


Subclinical detachment may be defined as a detachment which is so flat or so 
peripheral that the diagnosis cannot generally be made with the usual methods of 
investigation. The diagnosis requires careful examination of the periphery of the 
fundus, under the best possible conditions. Particular attention is paid to the fol- 
lowing diagnostic signs: The choroidal pattern is generally hazy over the region of 
detachment ; the retinal vessels may cast a visible shadow on the choroid; the retina 
may have either a watered-silk or a cobblestone appearance. In many cases indirect 
ophthalmoscopy and scleral indentation are found necessary for more accurate diag- 
nosis. Scleral indentation, performed by the observer himself, is particularly useful 
in visualizing the region of the ora serrata. It is of value for detection of flat 
detachments and of retinal breaks in the equatorial region, as they are sometimes 
very difficult to see without indentation. 

A systematic study of 110 eyes (102 patients) with subclinical detachment asso- 
ciated with retinal breaks is presented. All eyes were examined with my stereoscopic 
indirect ophthalmoscope and scleral depressor. Less than half the patients had 
symptoms, such as visual loss and photopsia. The visual loss was due to opacities 
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in the vitreous, and sometimes to vitreous hemorrhage. In several patients the 
photopsia was in the quadrant opposite the one expected. More than half the patients 
had no symptoms, especially those who had a clinical detachment in the other eye. 

In one-half the patients there was a single retinal break, and in one-half the 
breaks were multiple. Retinal holes were much more frequent than tears. The 
majority of the holes were in the region of the ora serrata, whereas tears 
were commoner near the equator. In about one-quarter of the eyes with 
breaks near the ora serrata, the breaks were related to meridional folds, 
which were more frequent in the upper half of the fundus and affected the 
upper nasal quadrant four times as often as the upper temporal quadrant. Visible 
chorioretinal degeneration was found in two-thirds of the eyes and was generally, 
but not always, located in the same area as the retinal breaks. In myopes degenera- 
tion and breaks were often near the equator, whereas in other patients they were 
frequently near the ora serrata. Areas of lattice-like degeneration were not rare 
in the equatorial region and affected nonmyopic, as well as myopic, eyes. 

There is no doubt that a close relation exists between subclinical detachments of 
the type described in this paper and ordinary clinical detachments. A number of 
characteristics were common to the two types, and a clinical detachment was present 
in the fellow eye of more than one-half the eyes with subclinical detachment. In a 
few instances a subclinical detachment has actually progressed to a clinical detach- 
ment while under observation. 

Two relatively important syndromes were found in a certain number of patients 
with subclinical detachment. The first syndrome was observed in four female patients 
and was characterized by macular degeneration, generally bilateral, and advanced 
peripheral degeneration. Retinal breaks were found in degenerated areas. Recog- 
nition of this syndrome is important in cases of clinical detachment because the 
prognosis for visual acuity is poor. 

The second syndrome occurred mostly in cases of subclinical detachment with 
fundus alterations near the ora serrata, and with retinal breaks, which were often 
related to meridional folds. Other characteristics were opacities in the posterior 
cortex of the lens; peripheral uveitis of the disseminated type, generally without 
signs of anterior uveitis, and deep-chamber glaucoma. The same syndrome was 
described in a previous publication as it had been observed in a number of eyes 
with retinal detachment and aphakia. 

Subclinical detachments were seldom found in myopic eyes, possibly owing to 
the fact that such eyes generally have tears near the equator, causing a detachment 
which becomes clinical more rapidly than in eyes with breaks near the ora serrata. 

Although five patients ascribed their visual trouble to trauma, it is probable that 
in no case was the trauma the main cause of subclinical detachment. These so-called 
traumatic cases indicate the great importance of careful examination of the extreme 
periphery of the fundus of both the involved and the uninvolved eye whenever one 
seeks to establish the possible relation of an injury to visual complaints. 

Thirty-nine eyes, or 35% of all eyes with subclinical detachment, were operated 
on. Reattachment followed surgical obliteration of the breaks in 38 eyes. The 
indications for operation are not yet very clear because one does not know how often 
and how soon a subclinical detachment generally becomes a clinical detachment. 
Provisionally, I accept the following signs as indicative of progress in a subclinical 
detachment with retinal break: vitreous hemorrhage, whether small or moderate in 
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amount; sudden appearance of localized flashes of light, and, perhaps, the existence 
of an operculum floating freely in the vitreous. It has not been possible to determine 
the significance of a so-called vitreous detachment, which was present in 21% of the 
eyes examined. In addition to vitreous hemorrhage and photopsia, indications for 
surgical intervention are related to the number, size, and location of the breaks, 
the indication being stronger when the breaks are either large or numerous, or 
when they are at the equator rather than near the ora serrata. The indication for 
operation is also stronger when the breaks are temporal or located above the hori- 
zontal, the upper temporal quadrant being the most dangerous location. Another 
factor which influences the decision to operate is the status of the other eye. When 
the fellow eye had an operable clinical detachment or when it had been lost from 
detachment, particularly if this occurred after unsuccessful retinopexy, the tendency 
was to operate on the eye affected with subclinical detachment. When surgery 
is considered in a case of subclinical detachment, one should remember that the 
prognosis of retinopexy in subclinical detachment is much better than that in clinical 
detachment. 


In most cases surface diathermy alone was used, and very weak applications 
were made. Because of the danger of intraocular hemorrhage, perforations were 
used only when it was thought that there was enough subretinal fluid present to 
justify it. 


The Board of Surgeons, Massachusetts Eye and Ear Infirmary, made it possible to carry 
out this work. 
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THIRD-NERVE PALSY WITH SPARING OF PUPIL IN DIABETES MELLITUS 
A Subsequent Identical Lesion of the Opposite Eye 


VINCENT O. EARECKSON, M.D. 
AND 
JOSEPH M. MILLER, M.D. 
FORT HOWARD, MD. 


HE PURPOSE of this paper is the presentation of a case of extraocular- 

muscle paralysis complicating long-standing diabetes mellitus. Since Dieu- 
lafoy,t in 1905, first collected the cases of extraocular-muscle paralyses due to 
diabetes mellitus, the association of such paralyses with diabetes mellitus has been 
noted in large series of patients by several investigators. It is the consensus of most 
authors that this complication is uncommon. Waite and Beetham,’ in 1935, found 
only 16 cases of ocular-muscle paralyses in 4,001 eyes of diabetic patients, an inci- 
dence of 0.4%. Leopold,* however, 10 years later, found an incidence of 5% in 100 
cases. Most authors, nevertheless, agree with Waite and Beetham.’ 


Walsh * and Weinstein and Dolger * believed that a minute hemorrhage, either 
into the nerve trunk or about the nucleus of the oculomotor nerve, produced the 
paralysis. This idea is supported by the rapidity of onset in the great majority of 
cases, with complete paralysis of the nerves involved. A tendency toward total 
regression was noted, although recovery of function may take several months. 
Vitamin deficiency, frequently found in diabetes mellitus, and polyneuritis have also 
been suggested as causes of the ocular paralysis. 


Resident in Ophthalmology, Veterans Administration Hospital (Dr. Eareckson). 

Chief, Surgical Service, Veterans Administration Hospital (Dr. Miller). 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and the conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans Admini- 
stration. 

1. Dieulafoy: Paralysie des nerfs moteurs de l’ceil chez les diabetiques, Presse méd. 
13:713-716 (Nov. 4) 1905. 

2. Waite, J. H., and Beetham, W. P.: The Visual Mechanism in Diabetes Mellitus (a 
Comparative Study of 2,002 Diabetics and 457 Non-Diabetics for Control), New England J. 
Med. 212:367-379 (Feb. 28) ; 429-443 (March 7) 1935, 

3. Leopold, I. H.: Diabetes Mellitus as Observed in 100 Cases for 10 or More Years: 
Ocular Findings, A. J. M. Sc. 209:16-23 (Jan.) 1945. 

4. Walsh, F. B.: Clinical Neuro-Ophthalmology, Baltimore, Williams & Wilkins Com- 
pany, 1947. 

5. Weinstein, E. A., and Dolger, H.: External Ocular Muscle Palsies Occurring in 
Diabetes Mellitus, Arch. Neurol. & Psychiat. 60:597-603 (Dec.) 1948. 
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Controversial, also, is the frequency with which the nerves are affected. Accord- 
ing to Waite and Beetham ? and Walsh,‘ the sixth cranial nerve is most commonly 
involved. Other authors,” however, have reported predominance of third-nerve 
paralysis. Weinstein and Dolger reported seven patients with third-nerve paralysis, 
six patients with sixth-nerve paralysis, and one patient with both third- and sixth- 
nerve paralyses. 

REPORT OF A CASE 

A. B., a white man aged 62 with diabetes mellitus of seven years’ duration, was first 
admitted to the Veterans Administration Hospital on Dec. 26, 1950, with a history of pain in 
the left eye for one week. Four days after onset diplopia and weakness of the levator of the left 
upper eyelid developed. On the fifth day a more pronounced paresis of the left oculomotor 
nerve was noted; this proceeded to paralysis in the next 24 hours. 


A, paralysis of the left oculomotor nerve; B, paralysis of the right oculomotor nerve. 


Examination showed complete paralysis of the third cranial nerve on the left except that 
the pupil reacted actively to light and in accommodation (Fig. 14). When the patient was 
directed to look toward the right and down, intorsion of the left eye occurred, thus demon- 
strating an active superior oblique muscle. The corneal sensation was entirely normal in each 
eye. No bruit was heard with the stethoscope placed over the left eye or the left temple. 
Visual acuity was corrected to 20/20 in the right eye and to 20/30 —1 in the left eye. The 
visual field was full in each eye, with a normal blind spot. A few small round hemorrhages 
were seen throughout both fundi, with an occasional hard exudate. The disk and macula 
were entirely normal in both eyes. The vessels showed mild atherosclerotic changes. 


The urine gave a 1+ reaction for sugar, and the fasting blood sugar was 181 mg. per 100 cc. 


The blood cell count was normal, and the serological test for syphilis gave a negative reaction. 
Roentgenograms of the chest and skull revealed no abnormality. 


6. Weinstein and Dolger.5 Gray, W. A.: Ocular Conditions in Diabetes Mellitus, Brit. 
J. Ophth. 17:577-620 (Oct.) 1933. 
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On admission, the patient was thought to have an intracranial aneurysm in the region of the 
circle of Willis. A cerebral arteriogram showed the left internal carotid artery to be normal. 
The diabetes mellitus was controlled with 30 units of protamine zinc insulin a day, and under 
this therapy the pain in the left eye subsided. The neostigmine test, performed with 3 cc. 
of neostigmine methylsulfate (1: 2,000 solution) and 0.4 mg. of atropine sulfate on two occasions, 
gave negative results. In view of these results, it was believed that the patient's third-nerve 
paralysis was due to diabetes mellitus, and he was discharged to the care of his family physician 
on Jan 26, 1951. ‘ 

On March 18, the patient was readmitted to the hospital, complaining of the same symptoms 
in the right eye as he had experienced in the left eye, namely, aching, ptosis of the right lid, 
and double vision. During the intervals between discharge and readmission, he had been 
following his dietary regimen at home and had been taking the insulin as directed. The ptosis 
of the left upper lid had disappeared completely, and the movements of the eye had returned 
to normal shortly before this admission. 

Complete paralysis of the levator of the right eye and paralysis of the extrinsic ocular 
muscles supplied by the third cranial nerve, with sparing of the pupil, were found (Fig. 1B). 
On his attempting to look to the left and down, definite intorsion of the globe was noted, 
signifying that the superior oblique muscle was intact. The movements of the left eye were full 
in all directions, and there was normal elevation of the upper lid. Vision was corrected ta 
20/20 in the right eye and to 20/30 in the left eye. The visual fields again were normal, and the 
retinas showed only a few diabetic hemorrhages and one or two exudates. The patient was 
maintained on the protamine zinc insulin and diet and was discharged on April 2, 1951, as 
slightly improved. On May 15, examination showed good function of the right levator and 
only slight diplopia on his looking to the left. 


COMMENT 


Pain in the eye and third-nerve paralysis are relatively characteristic symptoms 
of aneurysm of the internal carotid artery, which was the first diagnosis entertained 
by the neurosurgeons and the ophthalmologists. Weinstein and Dolger,® in their 
series of 14 cases of paralyses of the extrinsic ocular muscles due to diabetes mellitus, 
found that in most instances the paralysis was accompanied with pain in the eye or 
on the homolateral side of the head. Of interest is the subsequent occurrence of third- 
nerve paralysis in the opposite eye with identical signs and symptoms. Both eyes 
were affected also in a case reported by Collier * in 1930, in which paralysis of the 
third and fourth cranial nerves on the right was followed by a similar condition on 
the left, with sparing of the pupil in each eye. 

The retention of pupillary function in an otherwise complete paralysis of the 
third nerve was unusual. Walsh * stated that in his experience third-nerve paralysis 
with sparing of the pupil was extremely rare until six months prior to his writing, 
since when he had seen at least three patients with diabetes mellitus who had normal 
pupillary reactions in an otherwise complete third-nerve paralysis. 

Although the exact anatomic lesion is unknown in these cases, it is the consensus 
that it is essentially hemorrhagic and that it is in the nucleus of the oculomotor 
nerve. The rapid onset and slow, but usually complete, clearing of these lesions are 
evidence in favor of a hemorrhage rather than a toxin. The third and the sixth 
nerve are affected equally. The condition seems to be related to the duration of 


7. Collier, James: Paralysis of Oculomotor Nerve-Trunks in Diabetes, Proc. Roy. Soc. 
Med. 23:627-630, 1930. 


8. Walsh, F. B.: Personal communication to the authors. 
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the diabetes rather than to its severity, and in this regard it would seem to parallel 
our experience with diabetic retinopathy. In the large majority of cases the paralysis 
undergoes spontaneous remission, and there are few, if any, permanent sequelae. 


SUMMARY 


The incidence, pathogenesis, frequency, and prognosis of paralysis of the extrinsic 
ocular muscles as a complication of diabetes mellitus are presented. 

A case of paralysis of the third cranial nerve of one eye with sparing of the pupil, 
followed by the paralysis of the third nerve of the other eye with sparing of the 
pupil, is presented. 

Confusion with aneurysm of the internal carotid artery may exist, especially if 
the prodromal symptoms are pain in or around the involved eye. 
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SURGICAL TREATMENT OF CONGENITAL GLAUCOMA 


E. NORRIS ROBERTSON Jr., M.D. 
OKLAHOMA CITY 


ie THE past few years the therapy of congenital glaucoma has undergone a 
radical change. This change is primarily the result of work done by Barkan ' 
in further development of the operation of goniotomy. Goniotomy was first described 
by de Vincentiis? (1893) and Taylor*® (1891), both cited by Scheie.*| It was 
advocated for all types of glaucoma. The operation was not used after the 
turn of the century until Barkan began his work with it about 1938. All the 
observations and comments in this paper have to do with infantile congenital glau- 
coma or that form which appears within the first two or three years of life. 
Anyone who has treated congenital glaucoma and used one or more of the conven- 
tional antiglaucoma operations, such as trephination, iridencleisis, or cyclodialysis, 
knows that a good result is rare and that most eyes treated in this way go on to 
complete destruction of sight. 


Barkan * believes that goniotomy is successful in reducing the intraocular pres- 


sure because removal of the persistent embryonic tissue blocking the angle of the 
anterior chamber allows the aqueous access to the canal of Schlemm, thus restoring 
the normal filtration mechanism. He has seen in at least one case gonioscopic 
evidence of the canal of Schlemm in the portion of the angle from which embryonic 
tissue had been removed. 

In contrast to this theory, Scheie * believes that goniotomy may be another type 
of filtering operation, the filtration probably taking place subconjunctivally. He 
has demonstrated such an occurrence following goniopuncture, as discussed later. 
Scheie ® has not been able to confirm Barkan’s observations of embryonic tissue 
blocking the trabecular portion of the angle and states that numerous gonioscopic 
examinations of infants with and without congenital glaucoma reveal little, if any, 
difference in the trabecular portion of the angle. Further observations will be 
required before the reason for the favorable results can be established. 


Presented before the Association for Research in Ophthalmology, Inc., Southern Section, 
Dallas, Texas, Nov. 6, 1951. 

1. Barkan, O.: Operation for Congenital Glaucoma, Am. J. Ophth. 24:552-558 (May) 
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2. de Vincentiis, C.: Incisione dell’angolo irideo nel glaucoma, Ann. ottal. e clin. ocul. 
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3. Taylor, U.: Sulla incisione dell’angolo (contributione alla cura del glaucoma), Ann. 
ottal. e clin. ocul. 20:117-127, 1891-1892. 

4. Scheie, H. G.: Goniopuncture—A New Filtering Operation for Glaucoma, Arch. Ophth. 
44:761-782 (Dec.) 1950. 

5. Barkan, O.: Goniotomy for Congenital Glaucoma: Urgent Need for Early Diagnosis 
and Operation, J. A. M. A. 133:526-533 (Feb. 22) 1947. 

6. Scheie, H. G.: Personal communication to the author. 
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Barkan * and Scheie * have reported in several papers within the past few years 
a high percentage of cures after goniotomy in babies with congenital glaucoma. In 
addition to the work done by Barkan and Scheie, already cited, McKinney,’ Calla- 
han,’® Wilson,"? and I** have recently published articles all reporting good results 
following the performance of goniotomy in cases of congenital glaucoma. However, 
it has been my impression from! conversations with colleagues in various parts of the 
country that this operation is not performed very frequently outside the large teach- 
ing institutions and is not routine in many of them. This situation is to be deplored, 
hecause goniotomy is not a difficult operation. Anyone who is capable of doing 
intraocular surgery should have no trouble in performing a goniotomy. 

In 1950, Scheie * described an operation that he had devised and termed it 
goniopuncture. He reported several cases of congenital and juvenile glaucoma in 
which the intraocular pressure had been normalized after a goniopuncture. Accord- 
ing to Scheie, the development of this operation came about more or less by accident. 
While he was performing a goniotomy on a 19-year-old patient with juvenile glau- 
coma the goniotomy knife perforated the trabecular portion of the angle. When 
this eye was examined gonioscopically one week after operation, a gaping cleft in 
the trabecular portion of the angle at the site of the goniotomy was seen, and within 
the cleft was a darker-gray area, which appeared to be a perforation of the entire 
corneoscleral wall. Slit-lamp examination revealed diffuse subconjunctival edema 
over the nasal half of the globe, indicating, of course, that aqueous was filtering 
through the perforation. The pressure in this eye was normal, and Scheie decided 
to do a similar puncture on the other eye. The pressure in the other eye was also 
normalized after the surgical procedure, and the pressure in both eyes had remained 
normal for a period of 18 months, up to the time he made his report. 

My initial experience with goniopuncture occurred only a few months ago. 
In a Negro infant with congenital glaucoma bilateral goniotomy had not been 
successful in reducing the intraocular pressure. After advice given by Scheie," 
bilateral goniopuncture was done. The pressure still remained elevated ; the corneas 
were very cloudy, and the child was extremely photophobic. A combined goniotomy 
and goniopuncture was then done on each eye. The pressure did not return to 
normal immediately, but over several weeks the corneas gradually cleared and the 
photophobia disappeared. The tension when last checked, with the patient under 
anesthesia, was 20 mm. Hg in the right eye and 22 mm. Hg in the left eye. The only 
externally visible changes were the three small corneal scars along the temporal 
limbus of each eve, where the goniotomy knife had been introduced into the anterior 

7. Barkan, O.: (a) Technique of Goniotomy for Congenital Glaucoma, Arch. Ophth. 
41:065-82 (Jan.) 1949; (b) footnote 5. 

8. Scheie, H. G.: Goniotomy in Treatment of Congenital Glaucoma, Arch. Ophth. 
42:266-282 (Sept.) 1949. 

9. McKinney, J. W.: Goniotomy for Congenital Glaucoma, J. Tennessee M. A. 42:277-283 
(Aug.) 1949. 

10. Callahan, A.: A Frequently Overlooked Cause for Blindness in Infants: Congenital 
Glaucoma, J. M. A. Alabama 19:13, 1949; cited by Scheie, H. G.: Glaucoma: A Review of 
the Literature, Arch. Ophth. 44:883-908 (Dec.) 1950, p. 904. 

11. Wilson, W. A.: Congenital Glaucoma, Ann. West. Med. & Surg. 5:221-225 (March) 
1951. 

12, Robertson, E. N.: Goniotomy in Congenital Glaucoma, J. Oklahoma M. A. 43:409-411 
(Sept.) 1950. 
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chamber. Gonioscopic examination revealed two perforations in the trabecular por- 
tion of the angle of each eye and one small hole in the root of the iris in each eye 
at the site of one of the goniopunctures. The fundi were clearly seen, and they 
appeared normal. No subconjunctival edema was noted in the region of the gonio- 
punctures, but Scheie * has stated that this edema may be very slight and often can 
be seen only with the slit lamp. Slit-lamp examination was not done in this case. 


SURGICAL TECHNIQUE 

Goniotomy.—The surgical technique now used in goniotomy is very similar to 
that described by Barkan,” but since some modifications have been made the pro- 
cedure currently being used will be described. 

Barkan uses his specially devised surgical contact glass during the goniotomy 
procedure. When the eye to be operated on has a clear cornea, there is no doubt 
that the tip of the goniotomy knife can be more surely guided into the chamber 
angle under direct visualization with use of the contact glass. However, many of the 
eyes to be operated on have such cloudy corneas that the contact lens is of no value. 
Another objection to the use of the contact glass is that it occupies practically all 
the limited amount of space available in the operative field and makes adequate 
fixation of the eye more difficult. There is always the danger that some sudden 
movement will result in the formation of an air bubble beneath the contact glass, 
and once the knife has been introduced into the anterior chamber, the operation 
cannot be stopped for replacement of fluid beneath the contact glass. 

After one has performed the goniotomy procedure a few times, a certain “feel” 


is acquired whereby the operator knows that the tip of the knife is in the proper 
place in the angle even though he cannot see it. The contact glass is no longer used 
during the surgical procedure. 


The operation is done with the infant under general anesthesia. The preparation and 
draping of the eye are similar to these procedures for any other intraocular procedure. Only 
one assistant is needed, and his only duty besides keeping the cornea moistened is to follow the 
point of the knife with the operating light. The operating room is semidarkened. Constriction 
of the pupil is obtained by the instillation of 5% neostigmine (prostigmine®) bromide one hour 
prior to operation. 

Fixation of the eye is assured by the introduction of two sutures of 0000 black surgical silk 
through the conjunctiva and episcleral tissue about 3 mm. back of the limbus at 6 and 12 
o'clock respectively. The sutures are then pulled taut and held in position by attaching them 
to the drapes with mosquito forceps above and below the eye. 

After insertion of the fixation sutures, the conjunctiva near the limbus is grasped nasally 
with a small-toothed fixation forceps. This keeps the eye rigidly fixed. If the cornea is 
cloudy, the assistant keeps it moistened with glycerin U. S. P.; otherwise, he uses saline. 
Glycerin is used because its hygroscopic effect will cause considerable clearing of a cloudy 
cornea. 

The goniotomy knife, with the blade flat, is introduced a millimeter or two within the 
temporal limbus into the anterior chamber in the same plane as the iris. Care must be taken 
that once the knife is in the anterior chamber no withdrawal movement is made, because this 
would result in loss of the anterior chamber and the operation could not proceed. The knife 
blade, still flat, is then carried across the anterior chamber to the angle on the nasal side. 
At this point the knife blade is rotated 90 degrees, so that it is perpendicular to the plane of 
the iris and the sharp side is up. The point of the knife then fits nicely into the iris angle. 

The actual procedure of goniotomy consists of scraping and incising the trabecular portion 
of the angle. For a right-handed operator and one who is not ambidextrous, it has been found 
easier to incise the angle from 5 o'clock back up to 2 o'clock in the right eye and from 10 
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o'clock down to 7 o'clock in the left eye. Within a few seconds after completion of this 
procedure, there should appear from the region of the angle that was worked on a small blush 
of hemorrhage. The knife blade is then carefully withdrawn from the anterior chamber. The 
anterior chamber collapses as soon as backward movement of the knife begins, so that care must 
be exercised not to injure the iris, lens, or corneal endothelium. 

Saline solution is then injected through the goniotomy wound in the cornea to restore the 
anterior chamber. Physostigmine salicylate ointment, 0.25%, or neostigmine bromide, 5%, is 
instilled in the eye, and an eye-pad dressing is applied. 

The eye pad is changed daily for two days, and then the eye is left open. Instillation of 
pilocarpine nitrate, 1%, is made four times daily for one week and then discontinued if the 
pressure is normal. 


Goniopuncture.—According to Scheie," the goniopuncture can be done either 
with his specially devised goniopuncture knife or with the goniotomy knife. Neo- 
stigmine bromide, 5%, is instilled one hour prior to the operation. 

Scheie’s technique has been used, and his description of the operation follows : * 
The conjunctiva adjacent to the lower limbus is ballooned outward away from the globe by the 
subconjunctival injection of saline solution. This maneuver prevents perforation of the 
conjunctiva by the knife when one is making the counterpuncture. A knife, specially devised 
for this operation, is then introduced through clear cornea 1 to 1.5 mm. within the limbus at 
approximately 9:30 o'clock in the right eye and 2:30 o'clock in the left eye and directed 
nasally to the 6 o'clock meridian. The blade is introduced flat, on a plane parallel with the iris, 
and the tip is carried across the chamber until it reaches the trabecular region of the opposite 
angle. It is then thrust forward through the corneoscleral wall until the cutting end of the 
knife is entirely visible beneath the previously ballooned conjunctiva. The knife is then rotated 
at right angles until it is perpendicular to the iris, the cutting edge being turned forward 
toward the apex of the cornea. It is then drawn back into the anterior chamber, where it is 
rotated on its long axis to its original position and withdrawn from the eye. 


Scheie always makes a preliminary oblique knife-needle puncture in the upper 
temporal quadrant to permit prompt restoration of the anterior chamber. This pro- 
cedure was not carried out in any of the cases to be cited. Instead, saline solution 
was injected through the goniopuncture incision to restore the anterior chamber. It 
has been found that the saline frequently escapes through the goniopuncture open- 
ing in the trabecular part of the angle and can be seen to balloon out the conjunctiva 
further. When this happens, the anterior chamber cannot be restored at the time 
of operation. 

RESULTS AND COMMENT 


To date, goniotomy and/or goniopuncture has been performed on 11 eyes of 
7 patients (Table). The operations have been successful in normalizing the pres- 
sure and preserving vision in 6 of the 11 eyes. However, four of the five eyes in 
which operation was unsuccessful presented far-advanced glaucoma and thus were 
unfavorable for any method of treatment. The other failure, which followed several 
goniotomies in an early, and therefore favorable, case, was in an eye of the first 
patient who was treated by goniotomy. This failure occurred some time prior to 
Scheie’s work on goniopuncture, and in the light of subsequent knowledge it is 
believed that a combination of goniotomy and goniopuncture might well have been 
successful in saving this child’s eye. 

Eight of the 11 eyes in this series were treated by goniotomy alone, and 3 eyes 
were treated first by goniotomy, then by goniopuncture, and, finally, by a combina- 
tion of goniotomy and goniopuncture. No serious operative or postoperative 
complications were encountered. In one eye hemorrhage following a goniopuncture 


| 
\ 
7} 
; 


ROBERTSON—SURGICAL TREATMENT OF CONGENITAL GLAUCOMA | 615 


was enough nearly to fill the anterior chamber, but all the blood was absorbed in 48 
hours. Treatment by goniotomy and goniopuncture appears to have been successful 
in two eyes, although only about four months have elapsed since the final operations 
were done. The third eye treated in this way was that of a 2-year-old child with 
far-advanced glaucoma. The right eye had already been lost after a previous, 
unknown type of surgical procedure. The pressure in the left eye was normalized 
for about three weeks after the third operation and showed definite subconjunctival 
drainage at the site of the goniopuncture during the time the pressure remained 
normal. This eye also had a congenital cataract. Because of the temporary good 
result, another attempt at goniopuncture is contemplated in the near future. 

Goniotomy alone was successful in four eyes, and the good results were all 
apparent within a few days after the first operation. These good results have been 
maintained in one eye for 4% years, in two eyes for 22 months, and in one eye for 
6 months. 


Results of Goniotomy and/or Goniopuncture in Seven Patients (Eleven Eyes) 


Date 
447 


Operation 
Goniotomies (4) 
Goniotomy 
Goniotomy 
Goniotomy 
Goniotomy 
Goniotomy 
Goniotomy 
Goniotomy and 
goniopunctures (3) 
Goniotomy and 

goniopunctures (3) 
Goniotomy 
Goniotomy and 
goniopunctures (3) 


ye 
-D. 
-D. 
8. 
-D. 
. 8. 


E 
oO 
0. 
oO 
0 


yr. 
2 yr. 


+ +441 


* A plus sign (+) indicates a good result; a minus sign (—), a poor result. 


In the light of present knowledge, it is apparent that goniotomy alone results 
in a high percentage of permanent cures when performed early in the disease, and it 
follows that it is the operation of choice in cases of congenital glaucoma. If goniot- 
omy fails, it is best to do either a goniopuncture or a combined goniotomy and 
goniopuncture as the second operation. Goniopuncture can then be repeated several 
times if necessary. Using these two procedures as outlined, one should be able to 
effect cures in a very high percentage of the early cases and in a significant number 
of the more advanced cases. 


Goniotomy and goniopuncture have proved to be safe procedures and are not 
difficult to perform. They cause no disfigurement of the eye, and if they are not 
successful, any of the more conventional operations for glaucoma can be performed 
later just as easily and as satisfactorily as though there had been no previous 
surgical intervention. 

SUMMARY 


The literature on congenital glaucoma is reviewed, and theories on the mode of 
action of goniotomy are discussed. The surgical techniques of goniotomy and 
goniopuncture are outlined. During the past five years goniotomy and/or gonio- 
puncture have been performed on 11 eyes, with good results in 6 eyes. The opera- 
tions failed to control the tension in five eyes. 
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Case Age Sex Result * 

3 mo. F 

18 mo. M 4/48 | 

5 yr. M 3/40 

1 wk. M 1/30 

M 6/51 
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THE ACORN IMPLANT 


HERBERT LEVITT, M.D. 
TORONTO, CANADA 


HIS REPORT describes a new type of buried orbital implant for use after 

enucleation. In particular, the article is intended for the ophthalmic surgeon 
who routinely uses completely covered implants, or who is not doing experimental 
work with integrated types, or who is in such a locality that special prosthesis fitting 
is not available. It is also directed to those who have had too many complications 
with integrated prostheses and have reverted to the use of some type of buried 
implant. To these I offer the acorn implant (Figs. 1 and 2) described here, which 
has a number of advantages, namely, simplicity of design and operational procedure, 
safety, permanency, improved motility, and final cosmetic suitability. 

This acorn-shaped implant adapts itself to the shape of the muscle cone, retain- 
ing more or less normal anatomical relationships in the orbit. It is made of an 
innocuous plastic material, lucitone,* covered with a large area of double tantalum 
mesh in the front, with the posterior three-quarters left highly polished, entirely 
smooth, and free from attachment. This simple modified ball implant is completely 
covered by the extraocular muscles, Tenon’s capsule and the conjunctiva sealing 
any possible avenue of infection (Fig. 3). To the broad anterior face of the implant 
the extraocular muscles are sutured, only one suture being used for the muscles 
and Tenon’s capsule. By this means the tenotomized vertical rectus muscles are 
prevented from retracting, thus helping to preserve the lid contours and avoiding 
retraction of the lower lid and widening of the palpebral fissure. Direct suturing 
of the individual muscles to the tantalum mesh is not necessary and is to be avoided 
so that future fragmentation will not occur. Into the mesh connective tissue grows 
and firmly holds the implant, so that it will not change its location or be expelled. 
By this measure the muscles will not atrophy, nor will they be under abnormal 
tension, since they are firmly anchored to the front. Under these circumstances, 
the implant is unlikely to be extruded or to migrate, so that late complications are 
avoided. 

It has the further advantage that an implant of the same size usually fits a child, 
filling the socket, favoring development of that side of the face, and averting unfavor- 
able cosmetic consequences. In addition to its use after enucleation, it can be used 
for implantation in a case in which a ball implant has migrated or been expelled ; 
in other cases, evisceration, with its occasional serious complications, need not be 
considered, since this implant can universally be used. The mobility of the pros- 
thesis is in direct proportion to the movement and displacement of the cul-de-sacs, 
as is the means of movement for any buried implant. This movement of the 
prosthesis parallels the distortion of the conjunctival sac, so that when mass move- 
ment (implant, muscles, Tenon’s capsule, and conjunctiva) of the posterior con- 
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junctival sac takes place the upper fornix deepens and widens on the patient’s 
looking up, and simultaneously the lower fornix shallows and narrows, resulting 
in the prosthesis moving up as the convex stump slides against the posterior surface 
of the prosthesis. Similarly, on the patient’s looking nasally, as the medial fornix 
deepens and widens, the lateral fornix shallows and becomes narrow, and the pros- 


4 


CIRCUMFERENCE APR. 50 MM. 


Fig. 2.—Parts of the implant and dimensions. 


thesis moves medially. There is a very slight lag in rotation, but the final cosmetic 
result is satisfactory to both physician and patient, movement in the extremes of 
rotation not being necessary under normal conditions, since the eyes do not move 
more than 15 degrees in casual seeing. Head movement fills out the rest of the field. 

The implant is wrapped in cotton gauze submerged in a 1: 1,000 aqueous solu- 
tion of benzalkonium (zephiran*) chloride for cold sterilization and is used at the 
time of operation. Anesthesia may be local or general, as for any enucleation. 


Fig. 1—The acorn implant. 
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The simple surgical technique follows sound surgical and prosthetic principles. 
The ease of insertion, simple suturing, and simple technique are further advantages. 
Enucleation is carried out in the usual manner: Complete peritomy is done at the 
limbus ; the conjunctiva and Tenon’s capsule are freed from the globe together, or 
separately if desired. Atraumatic® needles in the ends of a double-armed 3-0 chromic 
surgical gut suture are placed through the tendon of the external rectus muscle, 
and the tendon is cut from the globe. An identifying black surgical silk suture is 
placed through the medial rectus muscle; one white surgical silk suture is inserted 
through each of the vertical rectus muscles, and all the muscles are cut from the 
globe. The enucleation is completed. Injury to Tenon’s capsule posteriorly is of 
little importance with respect to the later displacement of the implant in the orbit, 
as the latter is firmly anchored in the front. It is better to avoid this injury in order 
to escape the unnecessary disturbance of orbital tissue. The other needle of the 
chromic surgical gut suture is passed through the middle of the tantalum mesh and 
then through the tendon of the internal rectus muscle (Fig. +4), and the ends of 
the suture are tied to the implant with one knot (Fig. 48). One needle is then 


Fig. 3.—Cross section of the orbit with the implant in position. 


passed through the tendon of the superior rectus muscle, and the other through 
the tendon of the inferior rectus muscle, and the ends of the suture are again tied 
with a single knot ( Fig. 4C). li the patient has strabismus, the necessary surgical 
correction can be performed on the muscle tendons prior to their being sutured 
together. Tenon’s capsule is brought with a purse-string suture over the front, 
one needle of the same suture being used (Fig. 4D), and the ends are firmly tied 
together. The conjunctiva is then closed with a running or continuous mattress 
suture of black surgical silk or 3-0 plain surgical gut in a horizontal line in order 
that more conjunctiva may be available nasally and temporally. A plastic conformer 
with a hole in its center is inserted in the conjunctival sac and a pressure dressing 
applied. This helps to maintain pressure against orbital bleeding and conjunctival 
prolapse, and it may later prevent shrinkage of the fornix and help maintain the 
size of the orbit until a prosthesis is worn. With this method no extra procedures, 
such as suturing the posterior hole in Tenon’s capsule, is necessary, and the patient 
is ready for his eye in two to three weeks. 

The technique of construction of this inclusion implant is relatively simple. 
Forms of dental base wax, as shown in the diagrams (Fig. +), are made slightly 
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larger than the finished product to allow for dressing and polishing. The forms are 
invested in a denture flask ; and when the investment has set, the wax is boiled out 
and the model coated with “glossy glass,” ' or any cellophane substitute, or thin 
tin foil. The mold is now ready to accept the plastic. It is slightly, but firmly, 
overpacked with a regular denture mix of lucitorg,” or any first-grade denture 
material. A sheet of wet cellophane® is placed between the halves of the flask, which 


Fig. 4.—Successive steps in the surgical technique. 


are pressed together, the excess being expelled and then trimmed away. The flask 
is then closed and clamped tightly. The mold is cured in water at 165 F. for four 
hours in order that all the free monomer may surely be driven off. When the mold 
is cured, it is removed, dressed, and polished. If the parts are carefully removed, 
the mold may be used again. Grooves are cut in the upper section in the form of 


1. Kerr Manufacturing Co., Detroit 8. 
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a cross, 2 mm. wide and 1.5 mm. deep, and a small circular groove is cut in the 
under side 2 mm. in from the margin. The top grooves are polished with a knife- 
edged felt wheel. A 32 mm. square of double tantalum gauze is formed over 
the top, the margins being carried under and sealed into the groove with a hot 
instrument. The mesh beyond the groove is trimmed away. The end of a piece 
of 18-gauge stainless-steel clasp wire is heated and forced into the center of the 
top piece from below, two of these wires being placed about 1 mm. apart and the 
ends left extended about 5 mm. The wires should be roughened or nicked for better 
retention. A hole is now drilled into the center of the cone 5 mm. deep and 5 mm. 
in diameter, i. e., of sufficient size to accommodate the two wires. A mixture of 
“nuweld” * is made, and the hole is firmly filled. The two parts are pressed together 
and held firmly for about 20 minutes. This plastic is self-curing. 

The simplest implant which leads to a good cosmetic result, and, at the same time, 
offers the greatest security in retention of the implant and a degree of motility 
satisfactory to both patient and physician, is the buried acorn type which I have 
described here. 

Addendum.—The original implant, made in 1948, was a 17-mm. lucitone® 
sphere, composed of two halves. The anterior half, with multiple grooves placed 
on the curved surface so that the individual muscles could be sutured to the implant, 
was covered with tantalum gauze. 

With the first acorn implant, there was a tendency in a few cases for the upper 
lid to sink in. This problem should be largely eliminated with use of the new 
adult-size implant, which measures 20 mm. in anteroposterior diameter. 

Dr. Conrad Berens has been employing an implant of this design. A 5-0 non- 
absorbable monofilament nylon suture (or any similar permanent suture) can be 
used to attach the muscles to the implant, as described in the present article. This 
type of suture helps maintain the implant in position until it is permanently fixed, 
the occasional early absorption or rupture of the suture being thus avoided. It is 
recommended that the nylon suture be tied three times (three square knots) or a 
double square be used to prevent slipping of the knot. A purse-string suture of 4-0 
mild chromic surgical gut is used to bring Tenon’s capsule over the front of the 
implant. 

A similar implant has been used by Dr. A. Lemoine. He passes four 4-0 white 
surgical silk sutures for 3 to 4+ mm. through the tantalum mesh equidistant from 
each other. The mattress sutures are then passed successively from the inner side 
through Tenon’s capsule, muscle, Tenon’s capsule, and conjunctiva, 6 to 8 mm. 
from the cut end of the muscle tendon. The free ends of the tendons are sutured 
to each other over the center of the implant. The silk seems to be well tolerated 
and can be left in place or removed in the third week. If the surgeon prefers this 
method, he may modify the procedure described in this article by using two white 
silk sutures, one through the external rectus muscle and one through the internal 
rectus muscle, thus helping to anchor the implant. 


167 College St. 


2. L. D. Caulk Co., Milford, Del. 
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PAIRED-SCISSORS DESIGN BASED ON GEOMETRICAL ANATOMY OF 
THE IDEAL CORNEAL SECTION 


ROBERT DEAN MATTIS, M.D. 
ST. LOUIS 


N VIEW of the present trend toward the use of the smaller corneal section and 
enlargement with scissors, a study has been made of the relation of the anatomy 
of the cornea to the design of available corneal scissors. 

The present curved or angled scissors, when canted to follow the limbus and to 
avoid making a section which is a chord of the limbal arc, may produce a beveled 
section which ends too high in the cornea. 

Ragged terminal ends of the completed scissors section arise from repeated snips 
due to axial slippage, caused by insufficient thrust inferiorly, and the design of 
scissors heretofore available. 


PRINCIPLES OF CONSTRUCTION 

In attempting to improve on these scissors, I proceeded on the following 
principles : 

1. The completed section should duplicate as nearly as possible the brave knife 
section, with minimal trauma assured by a single, predictable scissor cut. 


2. The sutures should be protected, and accidental derangement or cutting of the 
iris obviated if possible. 


3. The accidentally “subminimal” knife section should be enlarged with ease. 


4. Based on the geometrical anatomy of the tissues and sound tool-engineering 
principles, a design should be submitted to the instrument maker for an instrument 
which would satisfy these criteria. 

There are no standard dimensions or curvatures of the eye, but certain ranges 
of measurements are available; from these, as compiled by Duke-Elder,’ average 
values were obtained from which schemas were drawn in frontal (Fig. la) and 
transverse (Fig. 1b) cross section. 

Construction of b of Figure 1 on the basis of the radius of curvature given for 
the central 4.0 mm. of the cornea would result in a schema with foreshortening of 
the anterior chamber, narrowing of the angle, and retrodisplacement of the lens. 
Therefore, the mean curvature utilized for the portion of the curves peripheral to 
the “optical” portion of the cornea was obtained by graphic interpolation between 
the known central curvature and the known transverse diameters and corneal height. 


Read before the St. Louis Ophthalmic Society, March 30, 1951. 

From the Department of Ophthalmology, St. Louis University School of Medicine. 

This study was made under a grant from the Steuver Fund for Ophthalmic Research. 

1. Duke-Elder, W. S.: Textbook of Ophthalmology, Vol. 1, St. Louis, C. V. Mosby 
Company, 1938, pp. 25-152, 738-752. 
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The degree of error at the iris angle is insignificantly fractional. This plateau-like 
falling away of the peripheral cornea was described by Gullstrand in 1911, in his 
“Introduction to Methods of the Dioptrics of the Eyes.’ These dimensions are 
substantially in agreement with those of Scammon and Wilmer,’ as recently 
published. 

The theoretically ideal corneal section is made in a plane just anterior to the 
superficial marginal plexus at the limbus, providing maximal exposure with minimal 
cornea injury and yet, so far as possible, reducing bleeding. This level has been 
called the “base of the cornea.” It passes through the outer visible corneal border 
and is represented as line CAAC in b of Figure 1. Such a section, however, is 
rarely achieved, as the cornea yields before the knife, and a section similar to CBBC 
(Fig. 1b) is commoner. 


Limit of plane—> 
of iris angie 


Average limits of 
small knife section 


Fig. 1—Schemas showing ranges of measurements for curvature of the corneal area: 
frontal (a) and transverse (b). 


It was theorized that the ideal single-cut scissors should have parallel-edge 
shearing action with practically instantaneous closure of the blades, all correspond- 
ing points of which would meet perpendicularly and simultaneously at their points 
of scission for minimal distortion. This could have been achieved most nearly by the 
use of a compound shear (such as is seen in various osteotomes) but would have 
resulted in either too clumsy or too expensive an instrument. 

A second possibility was decided upon, that of a more conventional scissors in 
which the radius of curvature of the concave shearing face of the lower, outer blade 


2. Wilmer, H. A., and Scammon, R. E.: Growth of the Components of the Human Eye- 
ball: I. Diagrams, Calculations, Computation and Reference Tables, Arch. Ophth. 43:599 


(April) 1950. Scammon, R. E., and Wilmer, H. A.: II. Comparison of Calculated Volumes of 
Eyes of Newborn and of Adults, and Their Components, ibid. 43:621 (April) 1950. 
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should equal that of the base of the cornea (C, Fig. la), and the inner, upper blade 
should have a shearing face convexly curved to match the inner surface of the cornea 
(A, Fig. la), in the same plane as the outer blade. 

To satisfy exactly this requirement of simultaneous engagement of the blades 
and cornea and still have parallel-edge shearing action required a fulcrum-to-tip 
distance of infinity and a constantly decreasing curvature and lengthening of the 
blades as they closed—both physical impossibilities. 

The compromise was reached by reducing the curvature of the inner blade in 
proportion to the fulcral distances of the extremes of the useful cutting portions 
(XYZ, Fig. 2a) of the blades when the scissors were fully inserted in the anterior 
chamber, so that the major portion of the cut was made with the shearing faces as 
parallel as possible. Had the radius of curvature been made longer, the shearing 


would have begun at the tips and axial slippage would have been obviated, but 


oc A b 


Line of angular 
-+--bend 
1LOmm from 
screw 


Fig. 2.—Detailed schema derived from Figure 1, from which the instrument in b was 
constructed. 


scissors are simply not made (the blades cross) which cut from the tip toward the 
shank. Had the radius of curvature been made shorter, the scissors blades would 
have engaged midway first, and then cut toward the tip and almost simultaneously 
toward the shank. This, too, is an impossibility, as the blades would cross and cut 
into each other. 

The “compromise curve” of the upper blade was developed by constructing thin, 
transparent models and operating them over an enlarged diagram (Fig. 2a). It was 
found that, while the portion of the section Y-Z was subject to almost no slippage, 
being within a degree or so of perpendicular shear, the blade angle was such while 
the blades were cutting between X and J as to tend to cause slippage anteriorly. 

Since the problem was undertaken in an effort to eliminate every possible unfa- 
vorable feature of the previously available scissors, this deficiency loomed large 
because the portion X-Y is always the most difficult to cut when a very small enter- 
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ing section has been made. The solution was found in adding a fixation spur at the 
end of the outer blade. With the outer blade held firmly against the base of the 
cornea with the spur imbedded in the cornea, there is no axial slippage, and the dis- 
tortion during the cut is in the cornea, as the lower blade rigidly supports the 
corneoscleral junction against displacement. 

It was subsequently discovered that the pressure by the spur also serves (by 
reason of the elasticity of the globe) to throw immediately both blades clear of the 
eye at the end of the cut. 

The set consists of a right-handed and a left-handed scissors. Either may be 
introduced through even a small keratome incision, provided that it is just large 
enough to admit the width of the upper blade, at XY. 


USE OF THE INSTRUMENT 
1. With the scissors open, the upper blade, with its blunt back, is introduced 
into the wound and is then advanced close to the iris angle. Avoiding the endo- 


thelium, one may use it as an iris spatula to sweep the iris toward the pupillary 
center. 

2. The lower blade is placed against the base of the cornea, the spur engaging 
the cornea at the lower end of the intended section. 

3. The iris and preplaced sutures are studied, lest they be caught in the cut. 

4. A single cut completes the section, the scissors being spontaneously cast out- 
side the eye. 


5. The other end of the section is made with the matching scissors. 


The upper blade is the intraocular blade of each instrument. The set performs 
better if the operator is ambidextrous and uses the correct hand on each scissors. 


1402 South Grand Blvd. (4). 


These scissors are made by the Storz Instrument Company, St. Louis, to which the author 
is deeply indebted for the high degree of willing and competent cooperation. 
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SURGICAL CONSTRUCTION OF CONJUNCTIVAL CUL-DE-SAC 
“AND PREFERRED METHODS FOR PARTIAL OR 
TOTAL SOCKET RESTORATION 


CONRAD BERENS, M.D. 
AND 


BYRON SMITH, M.D. 
NEW YORK 


N TOTAL or partial restoration of the orbital socket, most ophthalmic surgeons 
find the use of a mold desirable, although some have merely placed the graft in 
the orbit and packed it into place.’ 

For years the use of Kerr’s dental compound has been fairly satisfactory. But 
this material, around which an epidermic or a mucous-membrane graft is held in 
place by dermatome cement, sutures, or ointment, has three fundamental disadvan- 
tages: (1) the time required to make the mold and to fit it into the orbit; (2) the 
rigidity of the material, which causes difficulty in removing and replacing it without 
undue traumatism, and (3) the difficulty of altering the size of the mold with 
scissors. 

In the operations to be described, we have substituted a mold of true wax for 
Kerr’s dental compound and we believe that the disadvantages of the latter have 
been eliminated. Although conjunctiva and grafted mucous membrane are preferable 
to epidermis for epithelization of the cul-de-sac, thin split-skin grafts are useful 
under various circumstances. The securing of properly fashioned epidermic-surface 
grafts is facilitated by the use of the Padgett * or the electric dermatome. We have 
observed that rubber cement or fine absorbable-surgical-suture (U. S. P. catgut- 
suture) material aids in holding the graft to the preformed true-wax socket 
conformer. 

The surgical techniques to be described utilize a true-wax mold. In its pre- 
paration there are certain necessary preliminary steps. The size of the sheets of 
true wax is approximately 40 by 20 by 3 mm. Two sheets of wax are soaked in 
antiseptic solution (1: 1,000 benzalkonium [zephiran®] chloride) for 20 min. 

hey are then removed from the solution and heated together over an alcohol 
flame until the wax can be easily molded with wet fingers. The surface of the form 
should be free from cracks and have a smooth contour. If there is an excess of 
wax, it is trimmed with scissors and then gently flamed around the edges. After 
the wax has been molded to the proper size and shape, it is dropped in cool saline 


From the Department of Ophthalmic Research, New York Eye and Ear Infirmary. 


1. Clay, G. E., and Baird, M. J.: Restoration of the Orbit and Repair of Conjunctival 
Defects, Tr. Sect. Ophth. A. M. A., pp. 252-260, 1936. 


2. Smith, B.: Use of Padgett Dermatome in Ophthalmic Plastic Surgery, Arch. Ophth. 
28:484-489 (Sept.) 1942. 
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solution to set. If the proper size and shape have not been obtained, the mold is 
placed in hot water again and corrections are made. This type of mold has been 
useful in partial and complete restoration of the orbital socket. 


CHOICE OF DONOR TISSUE FOR CONJUNCTIVAL REPLACEMENT 


Up to the present time donor tissue for conjunctival substitution has been lim- 
ited to an autogenous source. Even though dependable advances have been made 
in homogenous grafting of cornea, bone, and other tissues, science has failed to 
solve the problem entailed in the prolonged healthy survival of conjunctiva, mucous 
membrane, and skin transferred from one person to another. For this reason, the 
donor site of any tissue chosen to line a socket is restricted to the body surfaces of 
the host bearing the cul-de-sac deformity. 

No tissue compares with conjunctiva for conjunctival replacement. Free con- 
junctival grafts from the normal superior fornix are easily secured and are well 
tolerated. Unfortunately, the area of conjunctiva available for grafting purposes 
is extremely limited. The second best substitute for conjunctiva is mucous mem- 
brane. The areas from which mucous-membrane grafts may be selected are the 
mouth, upper respiratory tract, labia minora, prepuce, and gastrointestinal tract. 
From the standpoint of technical convenience, the buccal mucous membrane is the 
most advantageous donor site. Within the mouth, grafts may be taken from the 
internal surface of the lower lip or from the buccal surface of the cheek. Several 
square centimeters of graft may be excised without creating a noticeable deformity. 
Careful postoperative mouth hygiene and use of mild antiseptic mouth washes tend 
to suppress discomfort and aid in the healing of the donor site. 

Epidermic grafts from the non-hair-bearing areas of the body are unlimited so 
far as the quantity for socket reconstruction is concerned. Epidermis in contact 
with the cornea is poorly tolerated. Epidermic grafts partially lining a socket in 
which conjunctiva or mucous membrane is present tend to become macerated and 
create a disagreeable discharge. If an epidermic graft is chosen as a conjunctival 
substitute, it is usually preferable to eradicate the vestige of conjunctiva and 
replace the entire socket lining with epidermic tissue. Unless grafts from the 
skin surface are cut very thin, glands and hair follicles are transported to the 
socket. The presence of these skin appendages within the grafted socket have no 
beneficial function and are accompanied by unfavorable qualities, which are elim- 
inated by limiting the depth of the graft to the epidermis. 

Before the advent of the Padgett dermatome and its modifications, considerable 
experience and skill were required to secure properly a desirable epidermic or thin 
split-thickness skin graft. Provided that the skin surface is well cleansed with 
alcohol and ether, dermatome cement ensures good adhesion between the derma- 
tome drum and the skin surface. Multiple rapid motions of a sharp blade assures 
a regular, nonperforated graft of predetermined thickness. The electric dermatome 
is another means by which the occasional operator may cut a suitable epidermic 
graft for socket lining. 


PARTIAL RESTORATION OF ORBITAL SOCKET WHEN CONJUNCTIVA 
IS HEALTHY AND PLENTIFUL 


When there is a sufficient amount of healthy conjunctiva present, readjustment 
of its position and contour eliminates the need for a free graft from another donor 
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Fig. 1.—A vertical incision, 2 cm. in length, in the conjunctiva, close to the lateral canthus. 
The conjunctiva is undermined nasally in the lower two-thirds of the cul-de-sac. 


Se 


Fig. 2—Excision of the subconjunctival scar tissue and extension of the incision below to 
the lower orbital margin. Insert (cross section): The dotted line indicates the position and 


extent of dissection. 
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area. For the technical essentials in the procedure, we prefer the following modifi- 
cation of a previously described technique.* 

Preoperative Preparation—Preoperative preparation includes (1) treatment 
of the conjunctivitis and chronic meibomianitis, (2) elimination of chronic infec- 
tions, and (3) blood studies, including a Wassermann test and determination of the 
bleeding and coagulation times. 

Technique.—After sutures or retractors are placed to separate the eyelids, a 
vertical incision, 2 cm. in length, is made in the conjunctiva, close to the lateral 
canthus in the lower half of the cul-de-sac (Fig. 1). The conjunctiva is under- 
mined toward the medial canthus over the lower half of the cul-de-sac. The tissues 
are incised with heavy blunt scissors down to the anterior surface of the inferior 


Fig. 3.—Three double-armed blue nylon sutures (5-0) passed through the conjunctiva at the 
lowest point of the cul-de-sac. The needles emerge through the skin after passing through the 
periosteum on the anterior surface of the inferior orbital margin, and the sutures are tied over 
plastic strips. 


orbital margin along the entire extent of the lower orbital rim, the dissection 
keeping close to the lower eyelid (Fig. 2). 


Three double-armed blue nylon sutures (5-0) are passed through the conjunc- 
tiva at the deepest point of the cul-de-sac. The needles are brought out through 
the skin, passing through the tissue on the anterior surface of the inferior orbital 
margin, and are tied over plastic strips or buttons (Fig. 3). After the conjunctiva 
is drawn firmly down to the orbital margin, the vertical incision in the conjunctiva 
is closed with plain absorbable surgical sutures (5-0). 


3. Berens, C.: Restoration of the Lower Cul-de-Sac, Am. J. Ophth. 26:119, 1943. 
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A concavoconvex mold is made from “true wax,*” which is molded to size and 
then inserted to ensure that there will be proper molding of the cul-de-sac (Fig. 4). 
A moderate pressure dressing, consisting of carefully placed gauze fluff, is main- 
tained in position with 1 in. (2.5 cm.) adhesive strips and a circular head bandage 
of 2 in. (5 cm.) gauze. 


Postoperative Treatment.—The postoperative treatment consists in removing , 
the dressing after three days and, if there are signs of infection, removal of the 
nylon sutures. Otherwise, the sutures are allowed to remain five days. The wax 
mold is removed after two weeks by cutting it in half with blunt curved scissors 
from the medial-canthus side. Fox ® reported excellent results in seven cases in 
which he used a similar technic. 


P 
Fig. 4.—Cross section showing wax mold in the orbit and direction and position of the 
sutures in the lower fornix. 


PARTIAL RESTORATION OF ORBITAL SOCKET WHEN SOME CONJUNCTIVA 
REMAINS BUT IS NOT PLENTIFUL 


In restoring the lower cul-de-sac when the conjunctiva is destroyed or fibrosed, 
the following modification of Wiener’s original technic ® is preferred. 

A horizontal incision is made through the conjunctiva, and a flap, including 
only the conjunctiva, is carefully dissected down to the margin of the lower eyelid, 
using blunt curved scissors. This dissection, after being started with a knife, can 
easily and quickly be completed with small blunt curved scissors. The dissection 
is then continued with straight blunt scissors down to the lower orbital margin, as 


4. Made by Dentist Supply Co., 220 West 40th St., New York. 

5. Fox, S. A.: Some Methods of Lid Repair and Reconstruction, Am. J. Ophth. 31:1441, 
1948. 

6. Wiener, M.: Restoration of the Conjunctival Cul-de-Sac for the Insertion of an Arti- 
ficial Eye, J. A. M. A. 51:1070 (Sept. 26) 1908. 
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shown in Figure 2. Double-armed nylon sutures ((5-0)* are introduced through 
the upper free border of the conjunctiva and passed through the bottom of the 
newly made sulcus, then through the periosteum of the orbital margin, and tied 
with a bow knot over plastic buttons. 

This provides a conjunctival surfacing of the lower eyelid and leaves the proxi- 
mal area of the socket to be covered. The technique consists in covering a true- 
wax mold with a free thin split-thickness skin or mucous membrane graft, made 
to adhere with dermatome cement or fine continuous absorbable surgical sutures. 
Suture needles pass easily into the wax form. The mold is carefully placed in 
position. A dressing and a binocular bandage are applied. 


Postoperative Treatment.—The dressing is changed on the fourth and eighth 
days without disturbing the wax plate. About the 12th day the plate may be 


Fig. 5.—Incision and extent of dissection which is made if there is insufficient conjunctiva 
to line the newly formed inferior cul-de-sac. 


removed, cleansed and replaced. A prosthesis can usually be worn by the 20th day. 
The sutures are not removed but are tightened each day after the fourth day until 
they pull through. The internal scars produced exert traction on the bottom of 
the sulcus and heighten the effect. 


RESTORATION WHEN LOWER OR UPPER CUL-DE-SAC IS OBLITERATED AND 
LITTLE CONJUNCTIVA REMAINS 
Dermal epithelium adjacent to mucous membrane or conjunctiva is poorly 


tolerated in the socket. If possible, it is desirable to replace the entire area of con- 
junctival loss with mucous membrane. 


7. The insertion of these sutures requires a long, sturdy, % curved needle, for a light needle 
may break and the broken steel remnant may be lost. 
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Restoration of Lower Cul-de-Sac.—An incision is made parallel to the margin 
of the eyelid margin through the epithelium over the scar binding the lower eyelid 
to the fibrous tissue in the orbital cavity. An attempt is made to preserve the 
tarsal margin and the eyelashes. As the dissection is carried downward toward 
the lower orbital rim, attention is directed toward keeping the lower eyelid as 
thin as possible. The dissection is extended inferiorly beyond the peripheral limits 
of the lower orbital rim (Fig. 5). If the caruncle is present, the nasal extremity 
of the dissection is directed posterior and medial to the preserved caruncle. 

From the standpoint of surgical technique and the postoperative psychologic 
reaction, mucous membrane from the mouth is superior to that from the labia 
minora. A full-thickness mucous-membrane graft from the buccal mucous mem- 
brane (28 by 35 mm.) may be excised unilaterally without producing apparent 


Fig. 6—Wax mold in place after covering it with a mucous-membrane graft to line the 
area dissected in the lower fornix. Insert: The cross section shows the relation of the wax 
mold to the graft and the proximity of the dissection to the lower orbital margin. 


deformity if the mouth is of average size. During the procedure, it is imperative 
to guard against aspiration of blood. To facilitate exposure of the donor area, a 
towel clamp is inserted through the skin of the upper lip and the skin of the lower 
lip, approximately 10 mm. medial to the angle of the mouth. The perforation of 
the towel clamp is placed 5 mm. or more peripheral to the vermilion border to 
prevent any tendency toward laceration from moderate traction. A solution of 
procaine and epinephrine hydrochloride injected beneath the mucous membrane 
serves to inhibit pain and bleeding and aids excision by creating tension on the 
donor area. A vertical incision is made 5 mm. temporal to the angle of the mouth. 
After the dissection has been started with a knife, it is continued posteriorly with 
Stevens scissors. The dissection is simplified by stretching the free mucous mem- 
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brane over the tip of the surgeon’s gloved index finger, covered with a single layer 
of gauze. It is important to keep the dissection superficial, for there is little 
danger to the orifice of the parotid duct if the graft is cut sufficiently thin. After 
the graft is completely undermined, the remaining three peripheral margins are 
cut with curved Mayo scissors. Any fat remaining on the raw surface of the graft 
is excised with the flat surface of a broad straight dissection scissors as the graft 
is stretched over the gloved finger. Physical loss of the graft is prevented by 
leaving it partially attached until the graft is required for insertion into the recipient 
wound. The graft should not be bathed in saline or exposed to other forms of 
temporary artificial incubation.* 

A form is fashioned from true wax to fit the dissection of the newly created 
inferior cul-de-sac. The upper one-half of the form is carved to fit the existing 


Fig. 7—Dotted line indicating the direction of the incision for restoration of the upper 
cul-de-sac in the absence of adequate conjunctival lining. 


upper fornix and to maintain sufficient counterpressure to keep the lower margin of 
the form in position during the healing process. 

The mucous-membrane graft may be sutured to the edges of the wound and 
tucked in with the mold or directly attached to the form and inserted into the 
wound (Fig. 6). Which alternative is chosen makes little difference so long as 
the graft is smooth and stretched properly into the recipient wound. The post- 
operative care is accompanied by the systemic administration of antibiotics and 
use of an antiseptic mouth wash. The care of the orbital wound is identical with 
that described for partial restoration socket when the conjunctiva is not plentiful. 


8. Greear, J. N., Jr.: The Use of Buccal Mucosa in the Restoration of the Orbital Socket, 
Am. J. Ophth. 31:445, 1948. 
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Restoration of Upper Cul-de-Sac.—The dissection above is carried behind the 
upper orbital rim, but not necessarily to the roof of the orbit. An attempt to save 
the levator should be made by dissecting up to the orbital margin above on either 
side of the levator (Figs. 7 and 8). It is not necessary to have a deep cul-de-sac 
above, but it is important that the lower cul-de-sac be deep in order to support the 
prosthesis adequately. 

All cicatricial and granulation tissue should be removed. Incomplete excision 
of scar tissue and granulations may result in excessive postoperative contraction of 
the socket. 

It may be, and usually is, necessary to thin or excise part of the tarsus, or the 
eyelid tends to be too thick. If the graft extends completely to the eyelid margin, 
the tarsus is split and thinned just enough to maintain the stability of the eye- 


Fig. 8.—Dotted line representing the contour of the dissection in an attempt to preserve the 
levator muscle. 


lid to that part. If the graft is to extend nearly to the margin, enough of the 
tarsal plate can be thinned or excised so that the graft will set in as an inlay. The 
contour and position of the graft are assured by the proximity to a well-fitted 
wax mold. 

COMPLETE RESTORATION OF EYE SOCKET 

Complete restoration of the eye socket is indicated when there is partial con- 
traction or complete obliteration of the orbital socket. 

Technique.—First STAGE: DISSECTION OF ORBITAL SOCKETS: If the margins of 
the eyelids are adherent, an incision is made to separate the lids, and the dissection is 
carried inferiorly along what was formerly the conjunctival surface of the lower 
eyelid. Care must be exercised to adhere to this plane and not to penetrate the 
adjacent tissues. 
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The superficial dissection is carried peripherally into the subcutaneous tissues ; 
the scissors should be felt through the thin eyelid. Tissues adhering to the thin 
layer of subcutaneous fascia and the orbicularis muscle are carefully trimmed away, 
leaving a thin, well-vascularized eyelid layer with a smooth bed to receive the inlay. 

The dissection temporally and below should be carried 1 or 2 mm. beyond the 
orbital margin. On the nasal side the dissection should be extended to the anterior 
crest of the lacrimal groove and to the orbital margin above it. Extreme care 
should be taken not to cut the internal canthal ligament or to cut through one of 
the eyelids near the canthus. If the medial canthal ligament or the eyelid has 
inadvertently been cut, it may be sutured after placing the graft. An attempt 
should be made to save the caruncle if it has not already been destroyed, as the 


Fig. 9.—Dotted line indicating the extent of the dissection in complete orbital restoration. 
Insert: The dotted lines depict the planes of dissection in a cross section through the middle 
third of the socket. 


graft will adhere to the posterior surface of the caruncle and give a permanent 
lining. 


The upper cul-de-sac is dissected as described for restoration of the upper 
cul-de-sac when there is little remaining conjunctiva. The extent of the dissection 
is illustrated in Figure 9. When there is considerable scarring of the upper eyelid, 
it is advisable to prepare intermarginal adhesions in the upper and lower eyelids. 
It may be necessary to perform a free canthotomy, extending from the lateral 
canthus to the outer orbital margin, to enable the insertion of a large form so that 
the entire socket may be restored in one operation. 

SECOND STAGE: PREPARATION OF FUNDUS OF SOCKET: If there is a cleft in the 
fundus of the socket, it may be closed with buried plain absorbable surgical sutures 
(5-0) after freshening the edges of the cleft. 
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All tags of tissue, whether loose or unattached, are removed and bleeding is 
stopped. 

The socket is irrigated with lukewarm isotonic sodium chloride solution. No 
hot solution or strong antiseptic solution should be used in irrigating the socket for 
fear of lowering the vitality of the tissue cells. Excessive oozing is controlled by 
the local application of 1: 1,000 epinephrine hydrochloride solution and biological 
coagulants. A gauze pad, moistened with isotonic sodium chloride solution, is 
placed over the eyelids and slight pressure applied if there is any persistent oozing. 

Tuirp STAGE: PREPARING THE MOLD: A true wax mold is prepared. Its dimen- 
sions for full restoration of the socket are approximately 40 to 45 mm. in length, 
30 mm. in width, and 4 to 5 mm. in thickness. A section of a squash ball may be 
used as a form for the graft,® instead of paraffin or true wax. 

FourtH STAGE: EXCISING THE SKIN GRAFT: We have used epidermic grafts, 
approximately 3 to 3% in. (7.5 to 8.9 cm.) in length and from 2% to 3 in. (6.4 to 
7.5 cm.) in width, which are excised from the inner aspect of the arm, using 
either a razor or a dermatome. The epidermic graft should be free from perfora- 
tion and deficient of tissues and structures situated in dermal layer of the skin. 
A buccal-mucous-membrane graft of sufficient size to line a complete socket must 
be taken from the internal surface of the cheek, instead of the internal surface of the 
lower lip. 

The graft is wrapped around the true wax mold, raw surface outward, and 
overlapped on the surface which is to be directed anteriorly. A slight amount of 
sterile petrolatum or a thin coat of dermatome cement may be applied to the mold 
so that the graft will cling to the mold. The graft should not be grasped with 
forceps, but should be manipulated with the fingers and a fine needle. The graft 
may also be sutured directly to the wax mold with 5-0 plain surgical gut on an 
atraumatic® needle. 

FirtH StaGE: IMPLANTING GRAFT-COVERED MOLD: The graft-covered mold is 
inserted into the orbital socket with the overlapping portion of the graft placed 
forward. Double-armed sutures, threaded through plastic strips,’® are introduced 
just below the ciliary border of the lower eyelid, passed upward through the denuded 
rectangles of the lower and upper eyelids, and tied over plastic strips, just above 
the border of the upper eyelid. A double-armed nylon suture (5-0) may be passed 
in the gray line on either side of the denuded areas in the upper and lower eyelids 
and tied in the palpebral fissure. 

Postoperative Treatment.—Strips of gauze are placed above and below the 
palpebral fissure to prevent the margin of the eyelids from turning in when pressure 
is applied. Gauze fluff is packed on and a gauze patch placed over the gauze strips, 
held in place with adhesive strips and a bandage. Accurate contact at all points 
is important to keep the cavity completely obliterated. A regular diet is given, 
early mobilization is instituted, and necessary analgesics and antibiotics are admin- 
istered. 


9. Hughes, W. L.: Socket Reconstruction: A New Form and Method of Handling the 
Skin Graft, Arch. Ophth. 26:965 (Dec.) 1941. 


10. Berens, C.: Plastic Suture Plates for the Closure of Wounds in Certain Ophthalmic 
Operations, Am. J. Ophth. 25:981, 1942. 
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The first pressure dressing is removed within one week, but no attempt should 
be made to open the eyelids, which should be gently bathed with cotton sponges. 
While the dressing is off, the patient is instructed to keep both eyes closed in the 
position of repose during sleep. The intermarginal sutures are gently removed. 
Subsequent ‘dressings, changed daily, do not require excessive pressure, but should 
be snug. 

If intermarginal adhesions have been used, they are cut after three weeks. After 
10 days the socket may be irrigated with isotonic sodium chloride solution, and 
nitromersol N. F. (metaphen*) ointment (1:3,000) may be inserted between the 
eyelids if secretion is excessive. 

The mold may be removed within 20 days, with use of procaine-epinephrine 
anesthesia. The mold may be caught with a hook and withdrawn from the newly 
constructed socket without breaking. If paraffin or true wax is used, slitting the 
mold in half facilitates its removal. The socket is flushed with isotonic sodium 
chloride solution, and nitromersol ointment (1: 3,000) is applied. The socket is 
packed with paraffin-wax gauze for a few days. If granulations should appear, 
owing to a small break in the graft, they are snipped off and trichloroacetic acid 
(deliquesced crystals) applied. 

A prosthesis should be inserted as early as possible to prevent any tendency 
toward shrinking of the socket. 


SUMMARY AND CONCLUSIONS 


Techniques for the partial and complete restoration of the socket are described 
and evaluated. If the lower cul-de-sac is so deformed that a prosthesis cannot 
be worn but there is sufficient conjunctiva to line the lower cul-de-sac, a mucous- 
membrane graft is usually necessary. A technique using subconjunctival dissection 
and sutures which has proved satisfactory is described. 

The absence of sufficient healthy conjunctiva dictates the necessity for a graft 
of some kind. It is preferable to avoid mixing mucous membrane with skin in the 
socket. The various areas for securing grafts are mentioned in the text. When a 
large graft is required, the excision of buccal mucous membrane is advocated. 

The use of the Padgett dermatome or the electric dermatome is advocated as a 
means of securing the proper specifications of the epidermic graft. The healing 
qualities of a thin graft surpass those of a thicker graft. If the depth of the graft 
is limited to the epidermal layer, hair follicles and sudoriferous cutaneous glands 
are not transported to the socket. True-wax molds are prefabricated and altered 
in size with much less technical effort than is required in the management of 
Kerr’s dental modeling compound or rubber. True wax has a smooth, even sur- 
face, to which the graft may be cemented or directly sutured with fine absorbable 
surgical suture U. S. P. (catgut) on atraumatic® needles. Wax molds may be left 
in the socket for several weeks without evidence of irritation from the wax. 
Removal of a true-wax mold is facilitated by slitting it with a scissors before 
extracting the fragments from the socket. Good results in restoration of the con- 
junctival cul-de-sac depend upon strict attention to numerous technical details at 
operation and during the postoperative management of the wound; these problems 
are thoroughly discussed. 

708 Park Ave. (Dr. Berens). 
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Clinical Notes, New Instruments and Techniques 


A NEW TEST FOR OCULAR MALINGERING 


ROBERT R. CHACE, M.D. 
AND 


AUREL E. MANGOLD 
NEW YORK 


NE OF the problems in tests for malingering is that of preventing the 
patient from testing each eye separately when one eye is alleged to be blind 
or amblyopic. For that reason, a large battery of tests has often been necessary 
to prove the falsity of the patient’s claims. With the development of plane polaroid,® 
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Fig. 1—Snellen chart with circular polaroid.® 


a number of useful tests have been created in which polaroid® lenses are placed in 
the trial frame and crossed at right angles to each other to occlude vision in the 
good eye or are used in conjunction with a projection device, the patient wearing 
a pair of polaroid® spectacles and viewing projected material, which can be blocked 
out in either eye. 

The test about to be described makes use of circular polaroid® rather than plane 
polaroid.® It is based upon the fact that light, on passing through a circularly 
polarized medium, is caused to rotate in a circular or elliptical fashion, clockwise 
or counterclockwise. In our test, a sheet of circularly polarized material is mounted 
over a portion of a Snellen test chart (Fig. 1). In front of the patient’s eyes is 


From the Institute of Ophthalmology of the Presbyterian Hospital, and the Department 
of Ophthalmology, Columbia University College of Physicians and Surgeons. 
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held the polarizing instrument (Fig. 2). This consists of three strips of circularly 
polarized material, each approximately 3 in. (7.5 cm.) long and 1 in. (2.5 cm.) 
wide, which are fused end to end, the three strips being suspended from a lucite® 
rod 91% in. (24 cm.) in length. The device is light and can easily be held in front 
of the patient’s eyes. The strips are long enough that the two eyes can be covered 
at the same time. This is of especial importance if the patient seeks to open and 
close one eye at a time because of suspicion with regard to the test. The chart is 
placed at a distance of 20 ft. (6 meters) and is illuminated in the usual manner. 
The patient has placed before his eyes the testing device, with the outermost one 
of the strips before both eyes. The outermost strip at either end is so placed in 
position before being attached to the lucite® rod that the chart can be read normally. 
The center strip is reversed on itself, so that the light rays are blocked and no 
light comes through. 


Fig. 2.—Polarizing instrument. 


Fig. 3.—Instrument in place at time of test. 


In testing the malingerer with one alleged blind or amblyopic eye, the examiner 
first places the device with the outer strip before both eyes and then moves it along 
so that the better eye is occluded by that part of the strip while the patient is reading 
the chart aloud (Fig. 3).'_ If he continues to read in an uninterrupted fashion with 
the so-called good eye blocked off, the visual acuity in the alleged poor eye is better 
than claimed. The test permits a rapid check on the function of an alleged poor eye 
and does not have the disadvantage of each eye being tested separately, with a chance 
for the patient to experiment with his eyes while being tested.* 

635 W. 165th St. 


1. For simplicity, the polaroid® strip is cut so that only one row of letters or numbers is 
covered at one time. 


2. This instrument can be obtained from Clairmont-Nichols, Inc., 16 E. 53d St., New York. 
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INSTRUMENT STAND AND DRAPE SUPPORT FOR EYE SURGERY 


A. C. HILDING, M.D. 
DULUTH, MINN. 


HE DISTRESS engendered in most patients undergoing cataract surgery 

by having any drape, no matter how light in weight, across the nose and 
mouth has led surgeons to design a number of devices and procedures to obviate 
this difficulty. I have found that a small stand which extends over the patient’s 
chest solves the problem satisfactorily and, in addition, serves as an instrument 
stand and simplifies the draping. 


The device consists in a small triangular table, made from the aluminum holder 
for a hospital chart, together with a 3¢-in. (9.5-mm.) metal rod, which is so joined 
and so bent as to form two legs and a support for the table top, as illustrated in 
Figure 1. The device can be made in graduated sizes to accommodate small 
children or exceedingly large adults. However, the dimensions given are satis- 
factory for the majority of patients. 


In use, the flattened feet of the stand are pushed under the patient’s shoulders ; 
a small sheet is brought from below over the table top to its upper edge (apex), 
and another sheet, with a half-circle cut in its edge, is fastened to the patient’s 
forehead and cheeks with mastic glue.‘ A small towel is then brought down from 
the table to the tip of the patient’s nose and cheeks, where it is attached with 
mastic glue. A small, light eye mask, covering all but the field of operation, is laid 
over these drapes. 

Figure 24 shows the arrangement in a cut-away view, and Figure 2B illustrates 
the draping when completed. The recently described plastic drape, manufactured 


by the Minnesota Mining Company, has also been used satisfactorily with this 
stand. 


1. Formula: mastic, U. S. P. 80 parts; benzene, 200 parts; castor oil, U. S. P. 1 part. 
(Se eillustration on p. 640) 
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Fig. 1.—A, instrument stand and drape support for eye surgery; B, dimensions of instrument 
stand. 


Fig. 2—A, cut-away view of the stand in use, supporting the drapes; B, draping completed. 
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Registry of Interesting Cases 


It is the purpose of this section to record cases on the basis of interest only» No complete 
review of the literature is attempted and no claim fer priority is implied except when specifically 
stated. Publication of case reports is subject to the concurrence of the Editorial Board on the 
interesting aspects of the case. It is requested that the reports submitted be as brief as is con- 
sistent with inclusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
by a paragraph that states why the author feels the case is of interest and be accompanied with 
photographs whenever possible. 


INCREASED INTRAOCULAR PRESSURE SECONDARY TO MEDIASTINAL SYNDROME 


F. N., a white man aged 66, was admitted to the Graduate Hospital of the University of 
Pennsylvania on July 11, 1950, because of swelling of the entire head, face, and neck. The patient 
stated that two months prior to admission he first noted that his lower eyelids were swollen 
in the morning. The swelling became progressively worse, so that his eyes were swollen shut in 
the morning, his neck veins became prominent, like cords, and his arms were swollen. He also 
began to notice distended veins on his chest and a sensation of being choked when he “stooped” 
over. All these symptoms were less severe after he was up and about. 

Physical examination revealed distended neck veins and numerous varices on the anterior 
chest wall, but no dependent edema. The rest of the examination revealed nothing significant. 

Laboratory studies showed a venous pressure of 310 mm. of water, a circulation time of 
21 seconds, and a spinal-fluid pressure of 500 mm. of water. The roentgenogram showed a mass 
in the anterior superior mediastinum, and angiocardiographic studies demonstrated partial 
obstruction of the superior vena cava. 

Ophthalmologic examination revéaled vision of 6/6 in each eye, edema of both upper lids, 
and slight bilateral conjunctival injection. The anterior chambers were of normal depth. The 
fundi showed hazy disk margins and no cupping. The veins were fuller than normal, with venous 
pulsation present in the right eye but absent in the left eye. No hemorrhage or exudate was 
present. The fields showed enlarged blind spots, and tension was 35 mm. in the right eye and 
42 mm. in the left eye. 

The tension on the following morning was 38 mm. in the right eye and 35 mm. in the left 
eye. The patient was therefore placed under treatment with 2% pilocarpine nitrate, instilled three 
times a day. The following day the tension was found to be 26 mm. in each eye; so use of the 
drops was stopped. The next day the tension had returned to 35 mm. in each eye. The patient 
was therefore again placed under treatment with pilocarpine. The tension then dropped to 25 mm. 
in each eye. A 24-hour tension curve was determined, and the readings were as follows: 


4p.m.: Right eye, 25 mm.; left eye, 25 mm. 
8 p. m.: Right eye, 23 mm.; left eye, 23 mm. 
Midnight: Right eye, 33 mm.; left eye, 38 mm. 
8a.m.: Right eye, 31 mm.; left eye, 33 mm. 


The patient later underwent an exploratory thoracotomy, at which time an inoperable 
metastatic carcinoma from the lung was found in the anterior mediastinum. He was then 
placed under treatment with nitrogen mustard (methyl-bis-or tris [8-chloroethyl] amine hydro- 
chloride), with marked improvement after one week of treatment, the pressure falling to 180 
mm. of water (right arm). He was subsequently discharged from the hospital and followed in 
the clinic, with x-ray therapy and a second course of nitrogen mustard, until his death, seven 
months later. 

This case is extremely interesting for a number of reasons. First, it shows a 
type of increased intraocular pressure secondary to obstruction of all venous exit 
channels from the globe, i. e., via the cavernous sinus and the jugular drainage 
system. In spite of this, the intraocular pressure was reduced to normal by pilo- 
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carpine, thus suggesting an effect of the drug on the circulatory system of the eye 
rather than merely a mechanical opening of the angle through miosis. This 
observation tends to confirm the work of Thomassen (1947), who showed that 
the venous tension in episcleral veins is high in proportion to the bulbar tension 
when the ocular tension is in an increasing phase and low in proportion to the 
bulbar tension when the ocular tension is in a decreasing phase, and that pilo- 
carpine primarily influences the circulation in the eye first by a fall in venous 
tension, which is later followed by a fall in intraocular pressure. 

Second, a review of the literature for the past 10 years reveals no similar case, 
although several authors have reported cases of inflammatory jugular phlebo- 
stenosis, among them Otto Meyer (Meyer, O.: Brit. J. Ophth. 30: 682, 1946) 
due to proliferative endophlebitis, which caused so-called glaucoma exogenicum. 
Meyer believed that the narrowing of the lumen of the vein produced an increase 
in venous pressure in all distal veins, including the episcleral veins, which drain 
Schlemm’s canal. The pressure gradient was lost, and thus drainage from the 
anterior chamber ceased. 

It would have been interesting to know what the aqueous veins showed or 
what tonography might have revealed in regard to the facility of aqueous outflow 
in the present case; unfortunately, neither of these phenomena was studied. 


E. Howarp Beprossian, M.D. 


2027 Spruce St. 
Philadelphia. 
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DISEASES OF THE RETINA 


A. EDWARD MAUMENEE, M.D. 
SAN FRANCISCO 


CONTENTS 


Retrolental Fibroplasia Occlusion and Spasm of Retinal Arteries 
Massive Separation of the Retina (Pseudo- Diabetic Retinopathy 
glioma) Retinal Microaneurysms 
Retinoblastoma Retinal Lipemia 
Systemic Hypertensive Vascular Disease Thrombosis of the Retinal Veins 
Classification Retinal Changes in General Medical Diseases 
Pathogenesis Retinal Abiotrophy 
Treatment Macular Lesions 
Retinopathy in Patients with Hypertensive Retinal Detachment 
Vascular Disease Injuries of the Retina 
Retinopathy in Congenital Heart Disease Electroretinography 


Congenital Vascular Lesions in the Retina Books 


RETROLENTAL FIBROPLASIA 


N THE discussion on the report of Blodi and associates,’ Laupus®* states that 
retrolental fibroplasia “is now our most serious problem regarding premature 


infants.” Owens and Owens * have attempted to estimate the number of children 
who will suffer serious visual impairment from this entity. Approximately 150,000 
premature infants are born in the United States each year. Of this number, about 
900 weighing less than 1,000 gm. and 6,300 weighing between 1,000 and 1,500 gm. 
may be expected to survive. If retrolental fibroplasia develops in 16% of the sur- 
viving infants in the first group and in only 8% of those in the second group, 
approximately 650 cases of advanced retrolental fibroplasia are to be expected in 
this country each year. The authors point out that this number may be somewhat 
higher than the true figure, since the only available reports of survival are those 
from large hospitals, where excellent facilities are available for care of the prema- 
ture infant. Even if this figure is somewhat high, with the continuation of this 
incidence, the increasing number of blind children will soon constitute a major 
public-health problem. 

Reports on the investigation of retrolental fibroplasia during the past year can 
be placed under several major headings; the histopathology of early lesions, the 
incidence and course of the disease, the etiology, and the results of treatment. 


From the Division of Ophthalmology, Department of Surgery, Stanford University School 
of Medicine. 

1. Blodi, F. C.; Silverman, W. A.; Day, R., and Reese, A. B.: Experiences with Corti- 
cotropin (ACTH) in the Acute Stage of Retrolental Fibroplasia, A. M. A. Am. J. Dis. Child. 
82:242 (Aug.) 1951. Silverman, W. A.; Day, R. L., and Blodi, F. C.: Effects of ACTH in 
Premature Infants, Pediatrics 8:177, 1951. 

2. In discussion on Blodi, Silverman, and Day. 


3. Owens, W. C., and Owens, E. U.: Retrolental Fibroplasia, Am. J. Pub. Health 40:405 
1950. 
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Histopathology—Heath * has reviewed the ocular specimens from the labora- 
tory of pathology of the Massachusetts Eye and Ear Infirmary. He states that eyes 
showing evidence of retrolental fibroplasia can be found in material obtained 30 
years ago, but that the incidence of the disease has increased markedly during the 
past 10 years. From his studies he classifies the material under three phases: 
(1) the primary retinal disease, (2) the secondary retinal disease resulting from 
vitreous organization, and (3) ocular atrophy from late repair. Only in the first 
two phases is the histopathological picture characteristic and specific for retrolental 
fibroplasia. In the late phase, after retinal separation has occurred, the material 
resembles that found in both juvenile and adult eyes which have been subjected to 
repeated extensive vitreous hemorrhages. 

The earliest pathological signs occur bilaterally in the anterior, incompletely dif- 
ferentiated retina at its oral insertion. They consist of edema of the tissue, dilated 
capillary channels, and, commonly, endothelial proliferation and hemorrhage. An 
outstanding feature is the absence or underdevelopment of the internal limiting 
membrane and Miiller’s supportive tissue at the anterior attachment of the retina. 
These abnormalities are also occasionally observed in the posterior portion of the 
retina. Endothelial cells in knots and buds in active proliferation are a constant 
finding and resemble hamartomatous growths within the inner layers of the retina. 
In many sections protein-rich fluid is present on the anterior face of the hyaloid 
membrane. Early organization of the vitreous clearly emanates from the ora 
serrata and is brought about by successive seedings posteriorly with protein-rich 
fluid, blood elements, and fibroblasts. Endothelial buds and new-formed capillaries 
appear on the anterior surface of the retina and invade the vitreous. The choroid 
and ciliary body show pronounced congestion but no edema or hemorrhages. At 
this stage of the disease observation with the ophthalmoscope shows that the 
retinal vessels are dilated; and if the sclera near the ora is indented with a muscle 
hook, gray zones due to loss of retinal transparency, hemorrhages, and new-formed 
vessels can be observed. 

In the second phase of the disease, organized strands appear in the vitreous, 
and vascular tufts originating from the anterior portion of the retina run pos- 
teriorly and into the retina from the inner surface. Retinal detachment results from 
contraction of these organized strands and vascular proliferation. Clinically, dust- 
like opacities and coalescing fibers appear in the vitreous, and areas of detachment 
and folds are noted in the retina. Hemorrhages are frequently observed. In the 
final stage, massive retinal detachment results from contraction of the fibrous 
tissue in the vitreous to form a retrolental membrane. The ciliary processes are 
drawn behind the lens and combine with fibrous tissue to form dentate vascular 
processes. The anterior chamber becomes shallow, and the iris is atrophic. 

For comparison, a study was made of eyes from stillborn premature infants with 
gestation periods ranging from three months to full-term. Some edema and occa- 
sional hemorrhages were noted in the retina, but there was no growth of neovascu- 
lar tissue into the vitreous. The capillary structure at the oral zone was relatively 
sparse. The inner limiting membrane stopped near the point at which the retinal 
loop began, and Miiller’s fibers were absent. The retina of premature infants in 
general was inserted anteriorly, sometimes on the pars plana and ciliary body. 


4. Heath, P.: Retinopathy of Prematurity, Am. J. Ophth. 34:1249, 1951. 
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The general postmortem findings in retinopathy of prematurity varied greatly. 
In most instances little change was found other than that from the immediate cause 
of death. In others extensive hamartomatous vascular changes in the leptomeninges 
over the base of the brain and the cervical portion of the cord involved the ventricles 
and the pons, producing hydrocephalus and diffuse cerebral atrophy. Only a few 
manifestations of encephalo-ophthalmic dysplasia were noted. 

Reese and Blodi * report their observations in the histological study of the eyes 
of two babies with retrolental fibroplasia. One of the cases has been reported 
previously. Sections of these eyes showed angiomatous tissue extending from the 
retina into the vitreous, particularly in the periphery around the base of the vitre- 
ous. The authors deduce from their findings “that the condition is primarily a 
disease of the vitreous in which the noxious agent apparently causes vessels to 
emerge from the retina and enter into the vitreous. In the acute phase the retina 
does not participate in the process except as a source for newly-formed vessels.” 

Reese and Blodi also studied 58 sets of eyes of premature infants who died 
shortly after birth and 21 sets of eyes of stillborn infants. An inflammatory 
process of the uvea was noted in 18% of the eyes. In some instances this involved 
only the choroid, while in others it extended throughout the uvea. Inflammatory 
cells were occasionally noted in the vitreous. In an infant who weighed 1,950 gm. 
at birth neovascular tissue was noted in the vitreous of both eyes. In another set 
of eyes, new-formed vascular channels were noted on the surface of the retina. 
A large retinal hemorrhage in the region of the ora serrata was noted in 14% of 
the eyes. Small hemorrhages elsewhere in the retina were extremely common. 

The clinical and histological findings in a case of moderately advanced retrolen- 
tal fibroplasia are reported by Tyner and Frayer. The patient was a premature 
baby who weighed 905 gm. at birth. On the 53d day of life extreme dilatation of 
the vessels was noted in both fundi, and subsequent ophthalmoscopic examination 
revealed detachment of the peripheral retina of each eye. Examination four days 
before death showed only cicatricial changes in the periphery of the retina of each 
eye and a retinal fold in the right eye. Excellent photomicrographs of the histo- 
logical material show partial retinal detachment and organization of new-formed 
vessels and fibrous tissue on the anterior surface of the retina and in the vitreous. 
The vascular tissue is said to have arisen entirely from the innermost layers of the 
retina, sending vascular buds into the vitreous. 

Dixon and Paul? discuss the findings in 11 cases of retrolental fibroplasia which 
were obtained from the files of the Armed Forces Institute of Pathology. One eye 
was available in each case, and the specimens represented the late stages of the 
disease. Some degree of separation of the pars ciliaris retinae was seen con- 
sistently in their material. This change was seldom encountered in other patho- 
logical conditions which resulted in retinal detachment, even in the eyes of infants. 
The authors think this indicated that developmental immaturity is an important 
factor in retrolental fibroplasia. 


5. Reese, A. B., and Blodi, F. C.: Retrolental Fibroplasia, Am. J. Ophth. 34:1, 1951. 
6. Tyner, J. S., and Frayer, W. C.: Clinical and Autopsy Findings in Early Retrolental 
Fibroplasia: Report of a Case, A. M. A. Arch. Ophth. 46:647 (Dec.) 1951. 


7. Dixon, J. M., and Paul, E. V.: Separation of the Pars Ciliaris Retinae in Retrolental 
Fibroplasia, Am. J. Ophth. 34:182, 1951. 
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Incidence and Clinical Course——The clinical course of the disease has been 
described as beginning with dilatation and tortuosity of the retinal vessels. The 
condition then progresses over a period of weeks to edema and hemorrhages in the 
periphery of the retina, vitreous haze, organization of new-formed vessels and 
fibrous tissue in the vitreous, and a complete retrolental membrane. It has been 
stated that in some patients the disease did not progress to its final picture, but 
the percentage of infants who had only early manifestations of the lesion and the 
number with spontaneous regression have not been mentioned. 

During the past year it has been reported from three clinics * that approximately 
50 to 60% of the infants with birth weights under 4 Ib. (1,800 gm.) whose fundi 
are examined routinely at weekly intervals have some manifestations of the process, 
but only 10 to 20% of these infants have residual defects severe enough to cause a 
marked impairment of vision. 

Kinsey and Chisholm ** have attempted to classify the stages of development of 
retrolental fibroplasia numerically: Stage 0, normal premature fundi; Stage 1, 
enlarged arteries and veins, relatively straight; Stage 2, greater dilatation and 
tortuosity of the vessels ; Stage 3, generalized retinal edema with some hemorrhage 
and/or vitreous haze; Stage 4, Stage 3 plus hemorrhage into the vitreous and/or 
localized retinal detachment ; Stage 5, Stage 4 plus disturbance in the disk margins 
from a retinal fold of partial peripheral or central membrane formation; Stage 6, 
partial to complete occlusion of the pupil by membrane. 

An example of the incidence and stages from which retrolental fibroplasia will 
regress can be obtained from the report of Kinsey and Chisholm.** From Sept. 1, 
1949, through June 30, 1950, 55 premature infants who weighed 4 Ib. or less at 
birth were examined. These infants were given 50 mg. of dl-alpha-tocopherol 
acetate three times a day. At some time during the neonatal period retrolental 
fibroplasia developed to Stage 2 in 9 infants, to Stage 3 or 4 in 19 infants, and 
to Stage 5 or 6 in 3 infants. At 6 months of age, however, the eyes of only 5 of 
the 55 infants (9%) showed residua, and 3 infants (5%) presented a retrolental 
membrane bilaterally. This study shows that in a large proportion of the eyes 
with early retrolental fibroplasia the disease will regress or become spontaneously 
arrested at any stage. 

Laupus and Bousquet *® examined the fundi of 72 infants whose birth weight 
was 1,650 gm. (3% lb.). These infants received 50 mg. of alpha-tocopherol three 
times a day. None of the infants received supplemental iron in any form. Vascular 
changes occurred in 61% of the infants, and preretinal hemorrhages were seen 
in 48.6%. In 20 infants (23.9%) there developed neovascularization of the retina 
or retinal detachment at the site of the previous preretinal or vitreous hemorrhage. 
In only 14 (70%) of the last group did retrolental fibroplasia progress to its com- 
plete detachment or retrolental membrane. The authors think that preretinal hem- 
orrhage is a necessary precursor of the succeeding stages of retrolental fibroplasia 
and point out that the condition is potentially reversible at any stage of the process 
short of severe retinal detachment. 


8. (a) Kinsey, V. E., and Chisholm, J. F., Jr.: Retrolental Fibroplasia, Am. J. Ophth. 
34:1259, 1951. (b) Laupus, W. E., and Bousquet, F. P.: Retrolental Fibroplasia: The Role of 
Hemorrhage in Its Pathogenesis, A. M. A. Am. J. Dis. Child. 81:617 (May) 1951. (c) Clifford.t 
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Tyner ® called attention again to a fact which has previously been recognized, 
i. e., that the normal fundus of the premature infant differs from that of an adult. 
The periphery of the fundus is frequently pale gray; the foveal reflex is absent; 
the retinal veins are relatively dilated, and the disk is usually pale. Retinal hemor- 


thages are frequently seen in the fundus when babies are examined shortly after 
birth. 


Etiologic Factors.—The cause of retrolental fibroplasia is still unknown. A simi- 
lar lesion has not been produced or observed in experimental animals; so investi- 
gation of this condition is still limited to studies on clinical and pathological 
material. Attempts have been made in the past to correlate numerous factors in 
the prenatal and postnatal environment with the percentage of infants acquiring 
the disease. The outstanding findings have been that the incidence is directly 
related to the degree of prematurity of a child and that the number of cases of 
blindness in this country resulting from far-advanced lesions has increased notably 
in the past 10 years. Another interesting observation has been that the incidence 
of retrolental fibroplasia varies considerably from clinic to clinic and from year to 
year in the same clinic. Kinsey and Zacharias '° used the latter observation as a 
possible clue and found a positive correlation between the use of water-miscible 
multiple-vitamin preparations, the quantity of iron fed, and, to a less extent, the 
amount of oxygen administered during the neonatal period, on the one hand, and 
the incidence of advanced retrolental fibroplasia, on the other. During the past 
year Kinsey and Chisholm ** have reported studies which indicate that the over-all 
incidence of the disease did not change significantly despite withdrawal of the water- 
miscible multiple-vitamin preparation “vi-penta” or withdrawal of either vitamin A 
alone or vitamin A, “B vitamins,” and iron from the diet of premature infants. 

Similarly, it has been shown that the incidence of the disease is not related to 
(1) the use of iron supplements in the diet,*” (2) the use of water-miscible multiple- 
vitamin preparations containing vitamin A," or (3) the substitution of aqueous 
dispersion of vitamin A and D supplements (vifort*’?), for vitamins A and D in 
oily solutions (percomorph liver oil **). 

One of the most spectacular reports on the etiology and prophylaxis of retro- 
lental fibroplasia is that of Szewezyk.’* He observed that the first signs of the 


9. Tyner, G. S.: Ophthalmoscopic Findings in Normal Premature Infants, A. M. A. Arch. 
Ophth. 45:627 (June) 1951. 

10. Kinsey, V. E., and Zacharias, L.: Retrolental Fibroplasia, J. A. M. A. 189:572 (Feb. 26) 
1949, 

11. Dancis, J.; Lewis, J. M., and Guy, L. P.: Retrolental Fibroplasia, New England J. Med. 
245:402, 1951. 

12. Kramer, B.; Gordon, S. M.; Berger, H. M., and Sobel, A. E.: Aqueous Dispersions 
of Vitamins A and D in Premature Infants: Studies with Reference to Rickets and Retrolental 
Fibroplasia, A. M. A. Am. J. Dis. Child. 82:17 (July) 1951. 

Vifort® (Endo Products, Inc., Richmond Hill, N. Y.) contains, per 0.6 cc., 5,000 U. S. P. 
units of vitamin A, 1,200 U. S. P. units of vitamin D, 60 mg. of vitamin C, 1.8 mg. of vitamin 
Bu, 0.4 mg. of riboflavin, 6.0 mg. of nicotinamide, 0.3 mg. of pyridoxine hydrochloride, 1.2 mg. 
of pantothenic acid, and 16% polyoxyethylene fatty-acid derivative. 

Oil I (Mead Johnson & Company) is percomorph liver oil, each gram containing 60,000 
U. S. P. units of vitamin A in the form of esters and 10,000 U. S. P. units of vitamin D. 

13. Szewezyk, T. S.: Retrolental Fibroplasia: Etiology and Prophylaxis, Am. J. Ophth. 
34:1649, 1951. 
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disease appeared in infants shortly after they had been removed from incubators, 
where the concentration of oxygen was 60 to 70%, to bassinets, where it was 22%. 
Nine patients in whom vascular engorgement, tortuosity of the vessels, hemorrhage, 
and early retinal detachment had developed were placed in an atmosphere with an 
oxygen concentration of 60 to 70%. There was dramatic improvement in all cases 
within a relatively short time. In seven premature infants the disease was induced 
in three to four days, with progression to the stage of neovascularization, hemor- 
rhages, and progressive retinal separation in the periphery, by moving the babies 
from incubators (oxygen concentration 50 to 50+-%) to the nursery (oxygen con- 
centration 22% ). These changes were then reversed in three to four days, when the 
patients were returned to the incubator with a high oxygen concentration. These 
findings are the most encouraging that have been reported on the etiology and 
treatment of retrolental fibroplasia, and it is hoped that they will be confirmed by 
further studies. 

While exactly comparable investigations have not been made, Campbell * sug- 
gests that extended oxygen therapy may be the cause of the disease. She has 
observed that the percentage of retrolental fibroplasia was higher in a hospital where 
liberal oxygen administration was used than in another hospital in the same com- 
munity, where it was used more sparingly. In a later series, in which oxygen was 
used prophylactically during the first 12 hours of life and after that only if the 
infant became cyanotic, the incidence of the disease decreased. 

Another interesting report is that of Exline and Harrington.’* They examined 
the fundi of 80 babies between the ages of 7 months and 2 years whose birth weight 
had been less than 1,500 gm. These infants had been discharged from the pre- 
mature-infant nursery at the Charity Hospital of Louisiana in New Orleans during 
a two-year period ending Dec. 3, 1948. In no instance did the authors find evidence 
of retrolental fibroplasia. An attempt was made to discover how the clinical manage- 
ment of these infants differed from that in areas with a high incidence of retrolental 
fibroplasia. Although no single cause was found, the authors suggest that the fol- 
lowing factors may play a role in the disease: (1) administration of highly potent 
water-soluble multiple vitamins or their vehicles, and (2) liberal iron supplementa- 
tion or excessive neonatal loss of weight. 

Treatment.—Owens and Owens * suggest that the prophylactic administration 
of vitamin E from birth in amounts of 50 mg. three times a day to premature infants. 
weighing less than 3 Ib. (1,360 gm.) at birth will reduce the incidence of advanced 
retrolental fibroplasia. 

Kinsey and Chisholm ®* note that from Jan. 1 to Dec. 31, 1948, a period in 
which no dl-alpha-tocopherol was administered, the incidence of advanced lesions 
in premature infants was 20%. In a similar group, of 46 infants born between 
Jan. 1 and Aug. 31, 1949, 21 (45%) had acute manifestations of the disease and 
were treated therapeutically with 30 to 150 mg. of dl-alpha-tocopherol acetate. 
During this period the lesion progressed to its severe form in 5 infants (11%). 
In 55 premature infants born during the interval between Sept. 1, 1949, and June 


14. Cambell, K.: Intensive Oxygen Therapy as Possible Cause of Retrolental Fibroplasia: 
A Clinical Approach, M. J. Australia 2:48, 1951. 

15. Exline, A. L., and Harrington, M. R.: Retrolental Fibroplasia: Clinical Statistics 
from the Premature Center of the Charity Hospital of Louisiana at New Orleans, J. Pediat. 
38:1, 1951. 
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30, 1950, vitamin E was administered prophylactically. Acute manifestations of 
retrolental fibroplasia were found in the eyes of 31 (56%) of the infants. The eyes 
of 5 (9%) showed residual evidence of the disease when the infants were 6 months 
of age, and in 3 (5%) bilateral retrolental membranes developed. In spite of the 
apparent reduction in the incidence of the disease, these authors conclude that thera- 
peutic administration of vitamin E is without value, because of five infants showing 
generalized changes who were so treated, the lesions continued to develop in 3 to 
the stage of membrane formation. The authors also state that the prophylactic use 
of this compound does not reduce the incidence of early ocular changes associated 
with retrolental fibroplasia. They cite further evidence which weakens the argument 
that dl-alpha-tocopherol acetate is of value in this condition: 1. In some hospitals 
no cases of the severe form of the disease were observed, even though vitamin E 
was not given. 2. Premature infants are not deficient in vitamin E at birth, nor 
do they become so during the first three months of life. 3. There was no correlation 
between the plasma levels of vitamin E in the first weeks of life and the incidence 
of retrolental fibroplasia. In spite of these objections, the authors conclude that 
because of the seriousness of the disease, the lack of any other form of prophylaxis, 
and the fact that administration of dl-alpha-tocopherol acetate produces no notice- 
able toxic manifestations, further data on its effectiveness should be accumulated. 

Further evidence that the prophylactic administration of vitamin E is not the 
solution to the treatment of retrolental fibroplasia was given by Laupus and 
Bousquet.*® Of their series of 65 infants who received 50 mg. of dl-alpha- 
tocopherol acetate three times a day, a partial or complete form of the disease 
developed in 11 (17%). Reese and Blodi* also state that vitamin E is not bene- 
ficial in the treatment of this condition. 

Callison and Orent-Keiles * report an interesting study of vitamin-E deficiency 
in experimental animals. Rats born to mothers which had received a vitamin-E- 
deficient diet since birth showed a high degree of flaccid and spastic paralysis of 
the limbs. In addition, a number of the young animals showed microphthalmos 
and a white membrane in the pupillary area. Unfortunately, the authors were not 
able to follow these studies further or make a systematic histological study of the 
abnormal eyes. They suggest, however, that the lesion produced in these rats 
may have been retrolental fibroplasia. 

Reese and Blodi® report on the treatment of retrolental fibroplasia with corti- 
cotropin (ACTH). Between December, 1949, and March, 1951, 31 infants with 
the acute phase of the disease were given the hormone. The first 13 infants, as 
soon as retinal vascular changes appeared, were treated with 1.7 to 20 mg. of 
corticotropin per kilogram of body weight per day for periods of from 9 to 27 
days. Four infants died during the period of observation; four became blind in 
both eyes, and two had one blind eye each. The treatment policy was changed, 
and the hormone was administered only after new-formed retinal vessels, hemor- 
rhages, and progressive early peripheral retinal detachments were observed. The 
course of treatment averaged 14 days. The infants were given 15 mg. per kilo- 
gram per day. Of 16 infants so managed, none died; none are blind, and 2 have 
one blind eye each. 


16. Callison, E. C., and Orent-Keiles, E.: Abnormalities of the Eye Occurring in Young 
Vitamin-E Deficient Rats, Proc. Soc. Exper. Biol. & Med. 76:295, 1951. 
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At the Babies Hospital in New York, where the same treatment was given to 
134 infants weighing under 2,000 gm. at birth, retrolental fibroplasia advanced to 
the final stage in only two infants, one eye each being affected. 

In the Lincoln Hospital corticotropin therapy was not used. Six of 66 prema- 
ture infants were blinded. The authors state that while this method of treatment 
seems to be of value in retrolental fibroplasia, the value of corticotropin therapy 
cannot be settled until a study of cases selected at random is made within the same 
nursery. 

In the discussion which followed the report of Blodi, Silverman, and Day,* 
Laupus? stated that 11 infants with early retrolental fibroplasia were treated for 
periods varying from 14 to 28 days with a daily dose of corticotropin varying 
from 12.5 to 25 mg. per kilogram of body weight. In this group of infants, com- 
plete retrolental membrane developed in only one. In three others the results were 
classified as fair; in two there was a residual minor temporal retinal detachment, 
and in five a small amount of retinal fibrosis, which did not interfere with vision, 
was present. 

At the Bellevue Hospital five infants with early retrolental fibroplasia were 
treated with corticotropin (Pratt*). In three of these the disease progressed to 
the formation of retrolental membranes, and in one, to retinal separation. In four 
infants in a control, untreated group the disease did not progress past the stage of 
early manifestations. It was also pointed out in the discussion which followed 
(Clifford *) that the incidence and severity of retrolental fibroplasia varies so much 
from hospital to hospital and in the same hospital from year to year that controls 
other than alternate selection of patients with the same degree of severity of the 
disease are of little value. 

No other large series of infants with retrolental fibroplasia treated with cor- 
ticotropin has been reported. Scheie and associates '’ treated four babies who 
had retrolental fibroplasia with corticotropin. One child died as a result of treat- 
ment; in one the disease was arrested; in another it progressed to retrolental- 
membrane formation, and in the fourth treatment was not started until the age of 
5 months, a time at which one would expect the disease to be arrested spontane- 
ously. Woods '* mentions that corticotropin has been used at the Wilmer Institute 
in three cases, without effect. 

A few reports on retrolental fibroplasia have appeared in the foreign journals 
during the past year,’* but, except for Australia, the incidence of the disease 
appears to be relatively lower than in the United States. 


17. Scheie, H. G.; Tyner, G. S.; Buesseler, J. A., and Alfano, J. E.: Adrenocorticotropic 
Hormone (ACTH) and Cortisone in Ophthalmology: Report of Cases, A. M. A. Arch. Ophth. 
45:301 (March) 1951. 

18. Woods, A. C.: Present Status of ACTH and Cortisone, Am. J. Ophth. 34:945, 1951. 

19. Dolcet-Buxeres, L.: Hyperplastic Retinopathy in Premature Infants (Retrolental Fibro- 
plasia), Arch. Soc. oftal. hispano-am. 11:75, 1951. van Bolhuis, J. H.: Retrolental Fibroplasia, 
Maandschr. kindergeneesk. 19:17, 1951. Franceschetti, A.: Retrolental Fibroplasia, Ophthalmo- 
logica 121:74, 1951. Minton, J., and Cole, P.: Retrolental Fibroplasia, Brit. M. J. 1:450, 1951. 
Rudolph, A. M.: Retrolental Fibroplasia: Report of 2 South African Cases in Brief; Review 
of Literature, South African M. J. 24:1089, 1950. Lelong, M.; Renard, G.; Rossier, A.; 
Lemasson, C., and Michelin, J.: Retinopathy of Premature Infants (Retrolental Fibroplasia), 
Presse méd. 59:705, 1951. Lindbald, Y.: Retrolental Fibroplasia, Nord. med. 46:1204, 1951. von 
Winning, C. H. O. M.: Retrolental Fibroplasia and Albatio Falciformis Congenita: Two 
Related Conditions, Ophthalmologica 121:49, 1951. 
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MASSIVE SEPARATION OF THE RETINA (PSEUDOGLIOMA) 

Heath *° points out that the diagnosis and classification of massive separation 
of the retina in full-term infants and juveniles is a difficult clinical problem. He 
thinks that the terms pseudoglioma and retinitis exudativa (Coats’s disease) are 
inadequate. On the basis of a histological study of 122 cases of this type, he sug- 
gests the following classification : 

Group 1: Retinal aplasia and dysplasia, *due to fetal injury at the 13- to 
65-mm. stage. 

Group 2: Specific inflammations: uveitis and endophthalmitis arising from 
various agents—bacterial, mycotic, and parasitic infections. 

Group 3: Vascular retinopathy. 

Group 4: Primary retinal neoplasm. 


Hogan,” in his discussion of Heath’s paper, suggests that it might be better to 
classify the lesions as (1) congenital, due to (a) developmental defects, (b) 
acquired inflammation during gestation, or (c) trauma, and (2) infantile and 
juvenile, according to the factors proposed in Heath’s paper. 

Sanders ** also suggests that a more exact classification be used to designate 
eyes with so-called pseudoglioma. He reports a series of 15 such eyes collected 
over a period of 21 years from a total of 2,056 eyes received in the eye pathology 
laboratory of the Washington University School of Medicine; 169 of these eyes 
were from children 7 years of age or under. A diagnosis of tumor was the reason 
for enucleation in 45% of these cases. The ratio of pseudoglioma to actual 
retinoblastoma was 1:4. Pathologically these pseudogliomas represented six dis- 
tinct categories: (1) tunica vasculosa lentis, one case; (2) organization of a 
vitreous mass from either infection or hemorrhage, two cases; (3) chorioretinitis, 
two cases ; (4) exudative retinitis, six cases (the eyes in this group seemed to show 
a picture histologically identical with that described by Leber as exudative retinitis, 
serofibrinous type) ; (5) massive retinal fibrosis, two cases; (6) retrolental fibro- 
plasia, two cases. 


A seventh type is suggested which includes tumors other than retinoblastomas, 
such as diktyoma, or angiomatosis retinae, but no cases of this type were present 
in Sanders’ series. 

Astrocytoma is among the commonest of brain tumors but is one of the rarest 
retinal lesions. Astrocytes are primarily present in the inner layers of the retina. 
Jarvi and Oksala ** report the case of a retinal astrocytoma (Miiller’s-cell glioma) 
in an 11-year-old girl. The patient had had ocular symptoms for six years, and 
at the time of enucleation there was a complete retinal detachment with a round, 
yellowish, solid growth, 6 mm. in diameter, near the ora serrata at 6 o’clock. The 
lesion appeared to arise from the outer layers of the retina. The authors state that 
the primary cell in the tumor resembled Miuller’s cells. 


20. Heath, P.: Massive Separation of the Retina in Full Term Infants and Juveniles, 
J. A. M. A. 144:1148 (Dec. 2) 1950. 


21. Hogan, M., in discussion on Heath.?° 
22. Sanders, T. E.: Pseudoglioma: A Clinical Pathologic Study of 15 Cases, Tr. Am. 
Ophth. Soc. 48:575, 1950. 
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RETINOBLASTOMA 


A detailed and very interesting report on the genetics of retinoblastoma is pre- 
sented by Falls and Neel.** These workers attempted to establish a complete roster 
of cases of retinoblastoma occurring in the state of Michigan between 1938 and 
1947. By ingenious methods, 53 proved cases in 52 families were discovered. It 
seemed unlikely that any substantial number of cases had gone unreported, for 
information on any given case tended to be reported from several sources. The 
incidence of the disease was calculated to be approximately 1 in 20,288 live births. 
The mode of transmission of retinoblastoma is thought to be through a dominant 
gene. Thus, the following predictions may be made on the incidence of the lesion: 
1. If one of the parents has a retinoblastoma, it may be expected that this condition 
will develop in 50% of the offspring. 2. In rare instances a parent will inherit the 
dominant gene without exhibiting clinical manifestations of retinoblastoma. In 
such cases 50% of the children will have the retinal tumor. 3. In children in 
whom retinoblastoma develops when neither parents nor grandparents have the dis- 
ease the condition is thought to be caused by a mutation of a dominant gene. The 
rate of this type of mutation has been calculated to be 2.3 & 10°° per generation. 

Because of the fatal nature of retinoblastoma, the gene responsible for the con- 
dition is under strong negative selection pressure. However, operative interven- 
tion, with resultant survival of afflicted persons, will produce a higher percentage 
of carriers of this character. 

The data were analyzed for the existence of factors capable of influencing the 
mutation rate of the gene which produced retinoblastoma. No relation was found 
to the year or the season in which the child was born, the age of the parents, the 
geographic distribution, the ophthalmoscopic findings in the parents or siblings, or 
a history of malignant neoplasms other than retinoblastoma. 

Children with retinoblastomas may be mentally deficient oftener than one would 
expect on a basis of known instances of mental deficiency, but no positive correla- 
tion with any other ocular, physical, or mental characteristic has been found. 

The incidence of bilaterality of the disease was approximately 25% in those 
patients in whom the disease was apparently the result of mutation of a dominant 
gene and 50% in those patients who had one parent with retinoblastoma. 

The estimated survival rate (five years) for retinoblastoma is close to 70%. 

Jain ** reviewed the cases of retinoblastoma which had been studied at the 
Royal London Ophthalmic Hospital (Moorfields Eye Hospital) between January, 
1925, and December, 1927. The incidence of the disease per admission to the 
hospital was approximately 1 in 16,000, or 0.0063%. The date of onset of the 
glioma was difficult to ascertain, but it was approximately as follows: in the first 
year, 46%; in the second year, 25%; in the third year, 16%, and later, 12%. 
The oldest patient was 7 years 6 weeks of age. Three per cent of the patients were 
bilaterally affected. The longest interval between the occurrence of growth in the 
two eyes was 3% years. 

Histological examination showed that the choroid was infiltrated in 8 (10.5%) 
of the eyes and the optic nerve in 24 (31.5%). Of the latter, the optic disk was 
24. Falls, H. F., and Neel, J. V.: Genetics of Retinoblastoma, A. M. A. Arch. Ophth. 
46:367 (Oct.) 1951. 


25. Jain, N. S.: Glioma Retinae: A Statistical Survey of New Cases at the Royal London 
Ophthalmic Hospital (Moorfields Eye Hospital), Brit. J. Ophth. 34:709, 1950. 
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involved in 16 eyes; the lamina cribrosa sclerae (cribriform plate) in 5 eyes, and 
beyond the lamina cribrosa sclerae in 3 eyes. 

The results in this series were as follows: known deaths, 2.6% ; known perma- 
nent recoveries, 46%; spontaneous retrogressions, 2.6%; patients living, but 
treated less than three years earlier, 2.6%, and patients untraced (but no record 
of death found), 48.7%. The authors admit that the percentage of untraced cases 
is high, but, in the absence of death certificates in the office of the Registrar- 
General, it is probable that a high proportion of these patients are actually survivors. 

Probably the best review on retinoblastoma which has yet appeared in the 
English language is that of Reese,®* in his book on tumors of the eye. The reader 
who is interested in this subject is referred to Chapter III, for the chapter does not 
lend itself to abstraction. 

Perera ** reports the case of a 7-year-old boy who had an advanced retinoblas- 
toma in one eye and a tumor in the other eye which covered less than a quadrant of 
the globe and was located between the equator and the ora serrata. The first eye 
was enucleated and the diagnosis confirmed by histological examination. The lesion 
in the other eye was treated by diathermy applications, a 1.5 mm. penetrating 
electrode being used. Two years after the operation there was no recurrence of 
the tumor, and the patient’s corrected vision was 20/20. 


SYSTEMIC HYPERTENSIVE VASCULAR DISEASE 


The year 1951 was celebrated as the centenary of von Helmholtz’ discovery of 
the ophthalmoscope. Articles and editorials paying tribute to this great discovery 
have been published in most ophthalmologic journals during the past year. Hollen- 
horst ** translated from the German von Helmholtz’ “Description of an Ophthal- 
moscope for Examination of the Retina of the Living Eye.” 

In the years immediately following the introduction of the ophthalmoscope a 
wide variety of characteristic lesions in the fundus of the eye were described and 
related to various systemic diseases. One of the most notable of these was named 
“albuminuric retinitis,” a lesion observed in patients who frequently had albumin 
in their urine. The confusing fact soon became evident, however, that many of 
the patients with this retinal lesion did not have albumin in their urine and that 
others with pronounced albuminuria had no retinal lesions. About the turn of the 
century the sphygmomanometer was invented, and astute clinicians noted a closer 
relation of the retinal lesions with an elevation of blood pressure than with albu- 
minuria. Histopathological studies also showed that the retinal lesions were not 
inflammatory, but were related to vascular changes. Because of these observations, 
the name of the retinal lesion was changed to hypertensive retinopathy. In the past 
few years many significant observations have been added to our knowledge of the 
pathogenesis and treatment of hypertension. While it must be admitted that many 
phases of this condition still remain a mystery, it seemed appropriate that a brief 


résumé of some of the medical aspects of this disease should be presented in this 
review. 


26. Reese, A. B.: Tumors of the Eye, New York, Paul B. Hoeber, Inc., 1951. 

27. Perera, C. A.: Diathermy Coagulation of Retinoblastoma, Am. J. Ophth. 34:1275, 1951. 

28. von Helmholtz, H.: Description of an Ophthalmoscope for Examining the Retina in 
the Living Eye (Translated from the original German by R. W. Hollenhorst, M.D.), A. M. A. 
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The exact cause of hypertension is not known. However, certain mechanical 
factors appear to contribute to its pathogenesis. In patients who have had hyper- 
tension for only a short period these factors can usually be diagnosed, but in the 
later stages of the disease, when advanced arteriolar changes have occurred 
throughout the body, it is not always possible to determine which is cause and 
which is effect. 

Classification —The following classification has bee suggested by Perera and 
Atchley ** and is based on clinical and experimental studies of the disease : 

I. Hypertensive Vascular Disease: Persons with this type are frequently 
referred to as having essential hypertension, and the group comprises 90 to 95% 
of all persons with persistent elevation of systolic and diastolic blood pressure. The 
cause of this lesion is not known. Numerous theories of possible pathogenetic 
mechanisms have been suggested, but none of these can be applied to all persons 
with hypertension. Corcoran and his co-workers *° suggest that the elevation of 
blood pressure in hypertension is comparable to the elevation of temperature in 
inflammatory disease in that it presents itself as a single form but has many coor- 
dinate causes. Some of these may be an altered vasomotor stability or endocrine, 
renal, neurogenic, or mechanical factors. 

Although the clinical course of essential hypertension is extremely variable, it 
tends to progress in a more or less characteristic pattern toward failure of vascular 
adaptation and death from vascular disease. The course of the disease might be 
divided into three phases: In the early stage, most hypertensive persons have an 
unusually variable blood pressure; they are hyperreactors. As time goes on, the 
blood pressure rises and under conditions of stress is well above the normal range. 
However, under resting conditions the blood pressure promptly falls to normal. 
At this stage hypertensive vascular disease is only minimal. Later, elevated 
pressures become more frequent and constant, and longer rest periods are required 
before return of the pressure to normal. It is probable that most patients in whom 
essential hypertension develops spend many years in this stage of the disease. In 
the third stage the blood pressure no longer falls to normal during rest. Evidences 
of vascular disease in the retina, brain, and kidney become obvious during the 
second phase of this condition and advance to produce extensive lesions during the 
third phase. 

In about 4 to 10% of all patients with hypertension, very rapid deterioration of 
the vascular system occurs. A necrotizing arteriolitis develops, producing signs 
of severe retinopathy with papilledema, as well as cerebral, cardiac, and renal 
symptoms. This condition is known as malignant hypertension. It is primarily 
a disease of young adulthood and may occur even in children. The average age of 
onset is between 30 and 40 years. It is unusual to see the malignant syndrome in 
persons over 55. The entire course is a short one. The majority of patients who 
exhibit this syndrome usually die within two years after its onset. 

II. Toxemia of Pregnancy: This condition appears to be closely associated with 
essential hypertension except that it is dependent on the presence of a living fetus 
in the last months of pregnancy. There is some evidence that this condition should 


29. Perera, G. A., and Atchley, D. W.: Hypertensive Vascular Disease, in Levy, R. L.: 
Disorders of the Heart and Circulation, New York, Thomas Nelson & Sons, 1951, p. 397. 

30. Corcoran, A. C.; Page, I. H.; Masson, G. M. C.; Taylor, R. D., and Dustan, H.: 
Hypertension and Hypertensive Cardiovascular Disease: Review of Recent Observations, 
A. M. A. Arch. Int. Med. 87:732 (May) 1951. 
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be included under hypertension with renal disease. The uric-acid level of the blood 
is increased, and renin, a pressor substance of the kidney, has been found in the 
blood of a few subjects with toxemia of pregnancy. 

III. Affections of the Kidney: In this group are included a large variety of 
lesions which are thought to produce damage to and ischemia of the kidney, thereby 
causing liberation of a pressor substance, such as renin or the vasoexcitor substance 
(VEM) of Shorr. The group comprises the following : 

A. Vascular disturbances : arteriosclerosis ; periarteritis nodosa; diabetes melli- 
tus; lupus erythematosus disseminatus; obstruction of blood flow by embolism, 
thrombus, tumor, and aneurysm. 

B. Urinary-tract obstruction: renal calculi, prostatic hypertrophy ; any cause of 
pelvic or urethral blockage. 

C. Parenchymal damage: (1) congenital hyperplasia, cystic diseases, etc. ; 
(2) glomerulonephritis ; (3) pyelonephritis and other infections; (4) amyloidosis ; 
(5) tumors; (6) chemical injuries, carbon tetrachloride poisoning ; (7) disturbance 
in calcium metabolism, such as hyperthyroidism, or vitamin-D intoxication. 

IV. Affections of the Adrenal Glands: It has been shown during the past few 
years that both the cortex and the medulla of the adrenal gland liberate substances 
which are capable of producing persistent elevation of blood pressure. The differ- 
entiation of hypertension due to disease of the adrenal glands and essential hyper- 
tension depends on one of several diagnostic factors: (1) the recognition of an 
adrenal tumor by roentgenologic examination with a pyelogram or perirenal air 
insufflation, (2) the response of the tumor to benzodioxanes, the substances which 
neutralize the circulating epinephrine liberated by a pheochromocytoma and tempor- 
arily reduce blood pressure, and (3) the recognition of other symptoms in Cushing’s 
syndrome. The following are conditions frequently associated with hypertension : 

A. Pheochromocytomas 

B. Tumors and hyperplasia of the adrenal cortex ; Cushing’s syndrome 

V. Cerebral Disturbances: Hypertension associated with cerebral disorders is 
thought to result from an effort on the part of the body to raise the cerebral blood 
pressure to a level where continuous cerebral blood flow will be maintained in 
spite of an elevation of intracranial pressure. This has been suggested as evidence 
of a center for the regulation of blood pressure in the central nervous system. 

VI. Coarctation of the Aorta: The cause of the elevation of blood pressure in 
coarctation of the aorta is still a matter of debate. The characteristic signs in the 
early stages of the disease are marked elevation of systolic and diastolic blood 
pressure in the upper extremities and either normal or reduced blood pressure 
in the lower extremities. As the disease progresses, generalized arteriolar disease 
and subsequently persistent hypertension may develop. In the past it had been 
thought that the hypertension in this condition was a result of renal changes and 
that the coarctation of the aorta functioned as a partial compression of the renal 
artery, thus producing renal ischemia. However, Bing *' has shown that there is 
a pronounced difference in the increased resistance to blood flow in various parts 
of the vascular tree in cases of coarctation of the aorta. He states that if the 


31. Bing, R. J.: The Physiology of Congenital Heart Disease, in Levy, R. L.: Disorders of 
the Heart and Circulation, New York, Thomas Nelson & Sons, 1951, p. 241. 
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hypertension were due to a humoral mechanism from renal ischemia one would 
expect resistance to be equally elevated in all parts of the vascular tree. It has been 
shown, too, that in experimentally produced hypertension from coarctation of the 
aorta the renal blood flow is not decreased and renal lesions do not occur. 

Corcoran and his co-workers * think that the hypertension which occurs in 
arteriosclerotic patients is also on a mechanical basis when the patient is above the 
age of 50 and is the result of arteriosclerotic changes in the aorta. This change 
produces an inelasticity of the aorta, thereby reflecting any increase in the cardiac 
output in an elevation of the systolic blood pressure. Thus, in arteriosclerotic 
hypertension the systolic pressure is elevated, but there is only a slight change in 
the diastolic pressure. These authors state that this is a relatively benign process. 
and should not be confused with essential hypertension. 


Pathogenesis.—Studies of the etiology and pathogenesis of hypertension have 
long been hampered by the inability to produce a persistent elevation of blood 
pressure in experimental animals. Recently this has been done by several means, but 
the exact humoral or neurogenic pathways whereby hypertension is produced in 
man are still not known. The following are some of the factors in the pathogenesis 
of this lesion which are now under study : 

I. Neurogenic Factors: It has long been known that worry and anxiety are 
detrimental to patients with hypertension. It has also been stated that certain 
persons appear to be hyperreactors, suggesting that there is a center in the central 
nervous system for control of blood pressure. However, such an area in the brain 
has not been isolated. There is experimental evidence, however, to suggest that at 
least there is some degree of cerebral control of blood pressure. It has been shown 
that sustained hypertension can be produced in experimental animals after prolonged 
auditory stimulation. Intermittent hypertension has been produced by intracisternal 
injection of a suspension of kaolin, by cerebrocortical stimulation, and by ligation 
of the vertebral spinal and carotid arteries. A great deal more work needs to be 
done in this interesting field of experimental hypertension. 

II. Endocrine Factors: In the past the pituitary has been incriminated because 
of the frequency of hypertension in Cushing’s syndrome. However, recent evidence 
indicates that Cushings syndrome is due not to a disturbance of the pituitary but 
to hyperactivity of the adrenal cortex. Other evidence that the adrenal glands might 
be implicated in the control of blood pressure is that hypertension can be produced 
in many cases by prolonged administration of cortisone and corticotropin. More- 
over, certain adrenocortical tumors are associated with an elevation of blood 
pressure, whereas hypotension is usually seen in patients with adrenocortical insuffi- 
ciency. The occurrence of chronic hypertension in patients with pheochrome 
tumors of the adrenal medulla suggests that this area of the adrenal gland may also 
be active in the control of blood pressure. Epinephrine and arterenol have been 
demonstrated in large amounts in pheochrome tumors. It is possible that arterenol 
is identical with sympathin E, the excitatory sympathin. Arterenol, like epinephrine, 
produces a marked contraction of arterioles but, in contrast to epinephrine, causes 
little tachycardia, increase in cardiac output, hyperglycemia, or release of adreno- 
corticotropic hormone from the anterior lobe of the pituitary. 

IIT. Influence of Sodium: Sodium by itself will not produce hypertension either 
in experimental animals or in man, but it has been shown in many patients that a 
marked reduction in the sodium-chloride intake by proper diet will reduce the level 
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of hypertension. This is probably the mechanism of the rice, fruit, and sugar diet 
proposed by Kempner.*? There is also evidence, both in experimental animals and 
in hypertensive subjects, that the pressor activity of desoxycorticosterone acetate is 
dependent on the inclusion of sodium chloride in the diet. 


IV. Renal Pressor Substances: It has long been suspected that the kidney plays 
a part in hypertension. However, a persigtent elevation of blood pressure was not 
obtained in experimental animals after various injuries to the kidney until Goldblatt 
applied a small adjustable silver clamp to the renal artery. He found that constric- 
tion of one renal artery usually produced elevations of blood pressure which lasted 
a few weeks or months. Permanent hypertension resulted if bilateral constriction 
of the renal arteries was produced, either simultaneously or in succession. The 
hypertension produced in this manner cannot be explained on the basis of a neuro- 
genic mechanism, for it can be produced and maintained in the face of renal 
denervation, total sympathectomy, resection of the anterior spinal nerve roots, or 
destruction of the spinal cord. It is probable, therefore, that a humoral substance 
is liberated from the kidney which produces the elevation of blood pressure. Several 
pressor substances have been isolated from the renal venous blood and renal tissue 
in acutely ischemic kidneys. One of the first of these to be discovered was the 
protein substance renin. Recent work indicates that renin by itself has little pressor 
or vasoconstrictor activity. However, in the presence of hypertensinogen, a product 
of the liver, it is converted into the active substance hypertension. It has also been 
shown that an enzyme or group of enzymes, hypertensinase, which destroys hyper- 
tensin, is formed throughout the body. 

There is little doubt that hypertension in some patients is of renal origin and 
that hypertension associated with unilateral renal disease may at times be relieved 
by the excision of the diseased tissue. Furthermore, renin has been demonstrated 
in the systemic blood of animals with early hypertension and in a few human 
subjects with hypertension due to acute glomerulonephritis or toxemia of pregnancy. 
There is considerable evidence, however, that renin is not the prime factor in the 
production of elevation of blood pressure in most patients with hypertension. 
1. It cannot be demonstrated in the blood of most patients with essential hyper- 
tension. 2. Transfusion of blood from a hypertensive patient to a normal person 
does not produce an elevation of blood pressure in the normal subject. 3. Renal 
arteriolar sclerosis is sometimes present in normal subjects and may in rare 
instances be absent in subjects with hypertensive vascular disease. 4. Some patients 
with chronic glomerulonephritis have normal blood pressure. 5, Finally, it has been 
shown in experiments using parabiotic rats that hypertension can develop in the 
animal subjected to bilateral nephrectomy, but not in his parabiotic partner. 

Shorr and his co-workers ** have recently suggested the presence of another 
vasopressor substance in damaged kidney tissue. They have demonstrated under 
certain conditions the presence of a vasodepressor and a vasoexcitor protein material 
in the circulating blood. They state that the vasodepressor material (VDM) is 


32. Kempner, W.: Treatment of Heart and Kidney Diseases and of Hypertensive and 
Arteriosclerotic Vascular Diseases with the Rice Diet, Ann. Int. Med. 31:821, 1949. 
33. Sweifach, B. W., and Shorr, E.: Hepatorenal Vasotropic Factors in the Blood of Patients 


with Essential Hypertension, in Conference on Factors Regulating Blood Pressure, Jan. 8-9, 
1948, New York, Josiah Macy Jr. Foundation. 
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formed principally in the liver and skeleton muscles and that VEM arises chiefly 
from anoxic kidney tissue. Vasoexcitor material appears in the blood for a short 
period after the production of experimental renal hypertension and in some patients 
with essential hypertension. It seems subsequently to disappear from the blood, even 
though it is thought to be still produced by the kidney. The disappearance occurs 
concomitantly with a rise in vasodepressor material which obscures the presence 
of vasoexcitor material. 

In spite of the interesting and suggestive relation to hypertension of various 
pressor substances formed by the kidney, little progress has as yet been made in 
isolating any of these substances in pure form. Until this has been accomplished 
the exact mechanism of renal hypertension must remain unknown. 

Treatment.—We may divide patients with hypertension into two large groups 
for the purpose of discussing treatment: (1) those with hypertension due to known 
factors and (2) those with hypertension of unknown origin. The first group com- 
prises about 5% of all patients with hypertension and includes those with such 
conditions as toxemia of pregnancy, unilateral hyperplasia and polycystic disease 
of the kidney, early urinary-tract obstruction or pyelonephritis, tumors of the 
adrenal cortex and medulla, and coarctation of the aorta. In these various condi- 
tions, if the offending cause is removed before arteriolar degeneration occurs, the 
hypertension is usually reversible. 

The vast majority of the remaining patients with hypertension belong to the 
group with essential hypertension. Since the pathogenesis of this condition is not 
known, treatment depends on the patient’s vascular status and the trial of seemingly 
appropriate methods. The first, and most important, aspect of treatment in all phases 
of this disease, especially early in its course, is the cultivation of a serene mode of 
life. Another important factor is the control of obesity. 

As the symptoms become incapacitating and failure of vascular adaptation arises, 
the above measures should be supplemented with institution of special diets, drug 
therapy, or surgery. There is adequate and growing evidence that the hypotensive 
effect of most dietary treatments depends on sodium restriction. Kempner *? reports 
dramatic results in the treatment of hypertensive vascular disease with a diet con- 
sisting of rice, fruit, and sugar. There are two chief limitations of this treatment: 
1. The diet, containing only 500 mg. of sodium a day, is so strict that it is impossible 
for most patients to adhere to it. 2. The blood pressure ** is reduced in only a limited 
number of patients by restriction of sodium. 

Hypotensive Drugs: Sodium thiocyanate, Veratrum viride derivatives, and 
sympathetic-ganglion-blocking agents are the drugs most frequently used in the 
treatment of hypertension. Of these, the blocking agents seem to hold the greatest 
hope, and apparently the most useful of these are penta- and hexamethonium salts. 
Smirk and Alstad * report encouraging results in 53 patients who have been under 
treatment for periods of 6 to 14 months. The primary disadvantages of this method 
of treatment are as follows: 1. The drug has undesirable side-effects, notably, inter- 


34. Loofbourow, D. G.; Callahan, D., and Palmer, R. S.: Rice Diet in Ambulatory Patients 
with Essential Hypertension, New England J. Med. 244:577, 1951. Currens, J. H.; Reid, E. S.; 
MacLachlan, E. A., and Simeone, F. A.: Metabolic Effects of the Rice Diet in the Treatment 
of Hypertension, ibid. 245:354, 1951. 

35. Smirk, F. H., and Alstad, K. S.: Treatment of Hypertension by Penta- and Hexa- 
Methonium Salts, Brit. M. J. 1:1217 (June 2) 1951. 
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ference with gastric motility, constipation, loss of ocular accommodation, dryness of 
the mouth, and postural hypotension. 2. Resistance to the drug develops in some 
patients. 3. The primary cause of the disease is not eliminated. 4. The therapeutic 
dose is close to the toxic one, so that constant medical observation is essential during 
treatment. While these drugs are of definite value in some patients with advanced 
hypertension, they are probably only a stopgap in the long road to the isolation of 
an adequate substance for chemical sympathectcgny. \ 

Surgical Sympathectomy: Surgical treatment of hypertension by sympathectomy 
has been one of the most debated forms of therapy used to date. Several reasons 
for this controversy may be noted: 1. Only a few adequately studied, medically 
treated series of patients are available, permitting appraisal of the results of surgery. 
2. The blood pressure falls to normal in only 15% of patients undergoing sympa- 
thectomy. 3. No test or examination used so far has been effective in selection of 
patients who will respond with a fall in blood pressure. 

Aiken * attempts to correlate the lowering of blood pressure following sympa- 
thectomy with three blood-pressure-response tests (amobarbital [amytal®]-sodium, 


TasBLe 1.—Mortality Rates for Nonsurgically and Surgically Treated Hypertenswe Patients, 
Grouped According to Smithwick’s Criteria 


Nonsurgical Series Surgical Series 
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14% 71% 
37% 22% 
71% 5 34% 
90% 65% 


cold pressor, and exercise tests) and the retinal vascular picture. He found that a 
response to the amytal® test and minimal vascular changes in the fundus were the 
best prognostic guides. However, many of his patients were not followed after 
the immediate postoperative period. 

Since there is no way of selecting patients whose blood pressure will be lowered 
by sympathectomy, the criteria used by most surgeons for operative intervention 
are (1) evidence of advancing arteriolar disease that does not respond to medical 
measures, (2) incapacitating symptoms that are not relieved by medical means, 
and (3) early malignant hypertension. 

It is well known that patients with hypertension at any one stage of the disease 
do not all have the same life expectancy. Wagener and Keith reported the 
prognosis for life expectancy of 219 medically treated hypertensive patients who 
had been followed for four to nine years. They divided their patients into four 
groups primarily on the basis of retinal vascular changes. This study was extremely 
valuable and has frequently been used by surgeons in comparing their results in 
sympathectomized patients with the results in medically treated patients. Smith- 


36. Aiken, S. D.: Essential Hypertension and Retinal Changes, Am. J. Ophth. 34:1565, 1951. 


37. Wagener, H. P., and Keith, N. M.: Diffuse Arteriolar Disease with Hypertension and 
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wick ** states, however, that while Wagener and Keith’s method of grouping patients 
is of value in a general way, there is a tremendous variation in each group, for the 
vascular changes in the retina do not always parallel those in the brain, heart, and 
kidney. For this reason, he has extended Wagener and Keith’s classification to 
include evidence of changes in all vascular areas and, in addition, the age of the 
patient, the severity of the hypertension, and the response to sedation. Table 1 
shows the mortality rate in the four groups of 296 medically treated patients and 
596 surgically treated patients with hypertension who were followed for 4 to 12 
years. The lowering of blood pressure had a favorable effect on life expectancy in 
these patients. However, even the patients in whom there was no reduction in blood 
pressure after operation survived longer than their medically treated controls. 

It may be concluded that sympathectomy is a cure for hypertension (lowers the 
blood pressure to normal) in only 15% of patients, most of whom are in the rela- 
tively early stage of the disease. It does, however, prolong life and relieve such 
symptoms as headache and retinopathy in the late stages of the disease without 
affecting blood pressure.*® The mechanics of the response in the latter group is 
unknown. Similar observations on the recession of retinopathy have been made in 
patients treated with medicinal or dietary means.*° 


Combined treatment with sympatholytic drugs, diets restricting sodium, and 
surgical sympathectomy is indicated in some patients, for it has been noted that the 
blood pressure can be reduced by two or more of these methods in some patients 
when it does not respond to a single regimen. 


RETINOPATHY IN PATIENTS WITH HYPERTENSIVE VASCULAR DISEASE 


Pullman and Alving,*' in discussing malignant hypertension, pointed out that the 
lack of agreement on diagnostic criteria has led to confusion in the precise meaning 
of the term malignant hypertension. They believe that the term should be restricted 
to cases of essential hypertension in which there develops a fulminating and rapidly 
progressing disease, characterized by neuroretinopathy and evidence of necrotizing 
arteriolitis in the brain, heart, and kidney. Keith and Wagener ** report a recession 
of neuroretinopathy in 15 patients during the course of malignant hypertension. 
The cause of the recession was not known, but these patients survived appreciably 
longer than those in whom papilledema did not regress. 


38. Smithwick, R. H.: Surgical Measures in Hypertension, Springfield, Ill., Charles C 
Thomas, Publisher, 1951. 

39. Hammarstrém, S., and Bechgaard, P.: Prognosis in Arterial Hypertension: A Com- 
parison Between 251 Patients After Sympathectomy and a Selected Series of 435 Non- 
Operated Patients, Am. J. Med. 8:53, 1950. Page, I. H.: Treatment of Essential and Malignant 
Hypertension, J. A. M. A. 147:1311 (Dec. 1) 1951. Poindexter, C. A., and Hinton, J. W.: 
Surgical Therapy of Hypertension, in Levy, R. L.: Disorders of the Heart and Circulation, 
New York, Thomas Nelson & Sons, 1951, p. 429. Westerborn, A.: Results of Operation 
(Splanchnicotomy) for Hypertension: A Follow-Up Study of 47 Cases, Acta med. scandinav. 
Supp. 246, p. 268, 1950. 

40. Footnote 34. Smirk and Alstad.%5 


41. Pullman, T. N., and Alving, A. S.: Malignant Hypertension, M. Clin. North America 
35:111, 1951. 
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The extent of the vascular changes in the retina in hypertensive subjects reflects 
only very generally the condition of the vessels in the heart and kidney. There is a 
closer relation, however, to the cerebral vessels. Taylor and Page,** Peet and 
Isberg,** and others (Griep and associates **) have shown that there is a direct 
correlation between the percentage of hypertensive patients who die of cerebro- 
vascular lesions and the incidence of vascular changes in the retina, especially 
hemorrhages, exudates, and papilledema. On the other hand, Bell * points out that 
in nonhypertensive patients there is very little relation between the retinal athero- 
sclerosis and sclerosis of the small arteries supplying the brain. 

In toxemia of pregnancy, there is also a lack of parallelism between the degree 
of toxemia and the occurrence of retinopathy.*7 There is, however, a significant 
correlation between the degree of retinopathy and the chances of obtaining a viable 
child from a patient with toxemia of pregnancy. There is also a close relation 
between the development of vascular sclerosis during toxemia and the percentage 
of patients who will have persistent hypertension after delivery. 

Hollenhorst ** described the ophthalmologic aspects of chronic renal disease. 
The renal conditions which were discussed were acute and chronic glomerulo- 
nephritis, nephrosis, pyelonephritis, unilateral atrophic kidney, polycystic kidney, 
perinephritis, intercapillary glomerulosclerosis, periarteritis nodosa, and dissemi- 
nated lupus erythematosus. 


RETINOPATHY IN CONGENITAL HEART DISEASE 


Granstrom *° examined 40 patients with coarctation of the aorta, in 24 of whom 
he found characteristic retinal changes. The changes consisted of more or less pro- 
nounced corkscrew-like tortuosity of the retinal arteries with relatively normal veins. 
Hemorrhages, exudates, and papilledema were not found in the eyes of any of these 
patients. Localized areas of constriction and arteriovenous nicking were present, 
but to a slight degree only, in a few instances. The author thinks that the presence 
of marked tortuosity of the retinal arteries in the absence of other signs of hyper- 
tensive retinopathy in a young person with pronounced elevation of blood pressure 
is extremely suggestive of the presence of coarctation of the aorta. He also points 
out that there may be a difference between the causative mechanism in hypertension 
resulting from coarctation of the aorta and that of other hypertensive disorders 
because of the striking difference in the retinal vascular picture. 
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44. Peet, M. M., and Isberg, E. M.: Treatment of Hypertensive Cardiovascular Disease 
by Sympathectomy, New England J. Med. 240:319, 1949. 

45. Griep, A. H.; Barry, G. R.; Hall, W. C., and Hoobler, S. W.: Prognosis in Arterial 
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Riser °° describes a preoperative and a postoperative retinal vascular picture in 
23 children who were operated on for congenital heart disease. Most of these 
patients had the tetralogy of Fallot. The preoperative findings consisted primarily of 
pronounced dilatation and tortuosity of the veins, which appeared blue-black. There 
were also increased dilatation and tortuosity of the retinal arteries. The arterio- 
venous ratio was 1:2 before operation and 2:3 after operation. It is interesting 
that the retinal vascular walls showed very little permanent damage in spite of a 
relative anoxemia, which had existed in some of these patients for as long as 11 
or 12 years. 

CONGENITAL VASCULAR LESIONS IN THE RETINA 


Rundles and Falls ** reported three cases of congenital arteriovenous aneurysm 
of the retina. In two of these cases the retinal lesion existed as an isolated entity, 
and in a third case arteriovenous aneurysm and vascular malformations existed in 
the brain on the same side as the ocular lesion. The condition in the third case was 
regarded as conforming to the typical syndrome described by Wyburn-Mason. This 
consists of arteriovenous aneurysms of the midbrain and retina associated with 
facial nevi and mental changes. The available literature on arteriovenous aneurysms 
of the retina is summarized in tabular form. The lesions were always unilateral. 
There was marked dilatation of the arteries and veins in the posterior fundus in all 
cases. In the third case the macular area was obliterated by dilated vessels, but the 
periphery of the fundus was normal. 

Biro ** describes a case of arteriovenous aneurysm in a 29-year-old woman. The 
disk and macular area were completely covered by the tremendously dilated arteries 
and veins. It was impossible to tell the artery from the vein on the disk. However, 


in the periphery of the fundus the vessels became considerably narrower, but they 
still remained extremely tortuous. This case seems to be similar to the third case 
reported by Rundles and Falls. 


OCCLUSION AND SPASM OF RETINAL ARTERIES 

The case of a man aged 26 who had suffered an embolic occlusion of the first 
bifurcation of the superior temporal retinal artery four hours prior to an examination 
of the eye was reported by Coston.** There was a field defect involving part of 
the lower half and temporal portion of the fundus, but his visual acuity was normal. 
One grain (0.065 gm.) of papaverine administered intravenously and inhalation of 
5 or 6 ampoules of amyl nitrite failed to produce any change in the retinal lesions. 
A block of the stellate ganglion with procaine on the side of the accident was done 
approximately 514 hours after the onset of his loss of vision. This produced a 
marked dilatation of the vascular tree 15 minutes after injection, with rapid improve- 
ment of vision. The embolus was seen to pass into the periphery of the fundus. 

Recently there has been considerable discussion of the value of stellate-ganglion 
block in management of cerebral vascular accidents. Some of the clinical reports of 
this treatment have been extremely encouraging ; others have not been so favorable. 


50. Riser, R. O.: Ocular Changes Following Aortic Pulmonary Anastomosis in Congenital 
Heart Disease, Tr. Am. Ophth. Soc. 48:553, 1950. 
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of the Retina: Report of 3 Cases, A. M. A. Arch. Ophth. 46:408 (Oct.) 1951. 
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Scheinberg ** used a slight modification of the Kety-Schmidt nitrous-oxide proce- 
dure for testing cerebral blood flow in the study of 19 patients who either were 
normal controls or had cerebral vascular disease. All were over the age of 35, and 
12 had either cerebral or generalized vascular disease. In his subjects stellate- 
ganglion block produced no measurable change in the cerebral blood flow. Two of 
the subjects studied had severe spasm of the retinal arterioles associated with hyper- 
tension, and in these patients no change in the appearance of the vessels followed 
the stellate-ganglion block. This report confirms the observations of Harmel and 
his co-workers *° and indicates that stellate-ganglion block does not produce an 
appreciable dilatation of the cerebral vessels. However, the clinical benefits observed 
by others cannot be completely ignored, and it is possible that the nitrous-oxide 
method of measuring total cerebral blood flow cannot detect minor changes which 
occur in a zone of vasospasm near a small thrombus. 

Givner ** reports four cases of closure of the central retinal artery following 
general anesthesia. The occlusion was thought to be due to pressure which the 
anesthetist exerted on the eye with a face mask. The severity of the condition was 
possibly increased by anoxia during the general anesthesia. 

The inhalation of smoke from cigarettes containing nicotine has been shown 
to cause a widening of an angioscotoma.** Inhalation of smoke from a cigarette with 
a low nicotine content does not produce this change. Fink °* demonstrated that 
subcutaneous injection of 100 mg. of thiamine chloride prior to inhaling the smoke 
of one cigarette prevented this alteration in the angioscotoma. 

The nature of localized vascular constriction in the retina has long been a subject 
of debate among ophthalmologists. It is probable that both localized vasospasm and 
areas of atherosclerosis can produce such regions of constriction. Pickering ** pre- 
sents an interesting discussion of the nature of vascular spasm in the arteries of the 
retina, brain, heart, and limbs. He states that generalized constriction and expansion 
of vessels is a normal function but that in most instances a localized contraction in 
a single artery or group of arteries is due to an organic lesion in the wall of the 
vessel. He also states that the disappearance of the localized constriction is not 
proof of spasm, for organic changes may resolve spontaneously in some cases. 

In connection with the same line of thought, it is interesting that Bevans and her 
co-workers *® produced arteriosclerotic lesions in young dogs by keeping them on a 
cholesterol-thiouracil regimen for four to six months. When the animals were taken 
off the regimen and fed a stock diet for two to four months, there were spontaneous 
regression and ultimate disappearance of the atherosclerotic plaques. 


54. Scheinberg, P.: Cerebral Blood Flow in Vascular Disease of the Brain: Observations 
on the Effects of Stellate Ganglion Block, Am. J. Med. 8:139, 1950. 

55. Harmel, M. H.; Hafkenschiel, J. H.; Austin, G. M.; Crumpton, C. W., and Kety, S. S.: 
Effect of Bilateral Stellate Ganglion Block on the Cerebral Blood Circulation in Normal 
Tensive and Hypertensive Patients, J. Clin. Invest. 28:415, 1949. 

56. Givner, I.: Closure of Central Retinal Artery Following General Anesthesia, Am. J. 
Ophth. 43:302, 1951. 

57. Fink, A. I.: Inhibition by Thiamine Chloride on the Retinal Responses Caused by 
Nicotine, Am. J. Ophth. $4:139, 1951. 

58. Pickering, G. W.: Vascular Spasm, Lancet 2:845 (Nov. 10) 1951. 

59. Bevans, M.; Davidson, J. D., and Kendall, F. E.: Regression of Lesions in Canine 
Arteriosclerosis, A. M. A. Arch. Path. 51:288 (March) 1951. 


| 


ARCHIVES OF OPHTHALMOLOGY 


DIABETIC RETINOPATHY 


One of the most pressing problems in clinical diabetes today is the occurrence 
of degeneration in the vessel walls. Prior to the discovery of insulin 30 years ago, 
retinopathy was seen only in older patients with mild diabetes which was controlled 
by diet. Even as late as 1940 diabetic retinopathy was considered a rarity in patients 
under the age of 40. During the last 12 years, however, numerous reports have 
described vascular lesions in the retina, kidney, and other organs in juvenile diabetic 
patients who have survived with the use of insulin. The cause of these vascular 
lesions in diabetic patients is still unsettled, but it is agreed by most workers that 
their incidence is directly proportional to the duration of the disease. A subject of 
much dispute has been the influence of the degree of control of hyperglycemia on the 

> vascular lesions. There are at present two schools of thought on this question: — - 
1. Dolger “ and Tolsti *t champion the view that the vascular lesions are an integral 

part of the disease and are not appreciably influenced by the control of the blood 

sugar. Tolsti advocates the use of a “free diet” as long as the patients maintain their 

optimal weight. Insulin is used in sufficient amounts to prevent acetone and free 

sugar from appearing in the urine. Dolger reports that 100% of 200 patients with 

diabetes of up to 25 years’ duration exhibited hemorrhages in the retina regardless 

of the age of onset, severity of the disease, or method of treatment. Friedenwald °'* 

and Ashton ** have also noted that the development of retinal hemorrhage is not 

closely related to the degree of control of the disease. 


2. Joslin ®* and his co-workers, on the other hand, think that the vascular 


’ changes are directly attributable to hyperglycemia and that they can be prevented 
to a great extent by rigid dietary restriction and control of blood sugar at all times. 
During the past year at least eight reports have appeared which support this con- 


cept of the management of diabetes. 

| The advisory committee of the Diabetic Fund of the Boston Safety Deposit and 
{ Trust Company offered a Quarter-Century Victory Medal to any patient who 
; could fulfil the following criteria: (1) proof of diabetes of 25 years’ duration ; 
(2) a sound body, as shown by routine physical examination, with urine free from 
albumin; (3) eyes without diabetic complications, such as hemorrhages, exudates, 
and cataracts, and (4) arteries free from calcification, as disclosed by roentgeno- 

. grams of the chest, abdominal aorta, pelvic arteries, and arteries of the lower leg, 

between the ankle and the knee. This was done with the hope that the histories and 

original treatment of these patients would disclose the cause of their unusual good 

condition and would suggest methods of treatment to be employed with other 

patients. Joslin reported that 23 patients have received this award. The age at 

onset of the diabetes ranged from 14/5 to 32 years, but only one patient was over 

23 years of age. The longest duration of the disease was 34 years. The youngest 

diabetic patient was 27, and the oldest, 61. 
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The programs of treatment of 21 of the 23 patients were almost identical. During 
the first few years the urine was made sugar-free by diet ; the carbohydrate allow- 
ance was restricted to from 50 to 75 gm. daily ; the protein allowance was moderate, 
and the fat allowance was abundant. The patient’s weight was sacrificed to main- 
tain a normal blood sugar and a sugar-free urine. Tests of the urine were performed 
daily, and often several times a day. During the last 15 years the diet has been 
liberalized, but excess weight has been avoided, and the urine has been maintained 
sugar-free by the use of insulin. Twenty of the patients use from 12 to 100 units of 
insulin daily. For the remaining three patients the dose of insulin was not known. 

In the same report, Joslin states that 40 patients in his clinic had had diabetes 
for 30 to 35 years, with onset in childhood. Thirty-three of these patients are work- 
ing steadily ; 33, or 82%, have diabetic involvement of the eyes, but only 5 of these 
patients have retinal proliferation. No one is blind. One hundred eighty-one 
patients have had diabetes from 20 to 30 years. The retinas of 114 of these patients 
were examined by ophthalmologists, and 56 (49%) had retinal arteriosclerosis. 
Fifty-seven (50%) had retinal hemorrhages, 23 of whom also had exudates. 
Seventeen patients had retinal proliferation, and cataracts developed in 6. Four 
patients were almost or entirely blind, and three were blind in one eye. One had 
extensive retinal detachment, and one had vitreous hemorrhages. 

Wilson, Root, and Marble “* studied 247 patients with diabetes which had begun 
between the ages of 18 months and 36 years and had existed for periods varying 
from 10 to 34 years. Every patient included in this survey was recalled for review 
and observation. They were divided into four groups according to the degree of 
control of diabetes. Group 1 included those with excellent control. These patients 
had never been in coma; insulin was begun within a few weeks of onset of diabetes ; 
tests for sugar in the urine were made more than once a day, before meals, and 
insulin was injected accordingly to keep the urine sugar-free. Diets were weighed 
during at least 80% of the period of duration of the diabetes. A physical examina- 
tion and laboratory tests were made at least once annually. Group 2 included 
patients with good control of the diabetes. They were never in coma except in those 
cases in which the initial diagnosis of diabetes was made in coma. Use of insulin 
was begun a few weeks after onset of diabetes; urine tests were made at least once 
daily, and insulin dosage adjusted according to the results. The diet was weighed 
for the first six weeks of treatment; a physical examination and laboratory tests 
by a physician were made once a year. Group 3 included patients with fair control 
of the diabetes. These patients were never in coma except at the time of diagnosis 
or during an overwhelming infection; use of insulin was begun within 24 months 
of onset of symptoms. Urine was tested once or more weekly. Diabetic manage- 
ment was conscientiously attempted, although food was not weighed or measured. 
A blood-sugar determination and physical examination were made by the patient’s 
physician at least once every two years. Group 4 included the patients with diabetes 
in poor control. They had avoidable coma one or more times. Insulin therapy was 
not begun until 24 months after onset of diabetes, and in some cases the drug was 
taken irregularly. Specimens of urine were tested infrequently. The food intake 
and insulin dosage were not regulated by tests of the urine, and regular examina- 
tions by a physician were not made. 
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The findings in the ocular fundus were classified as follows: 


Normal: normal fundi, with no hemorrhages, exudates, sclerosis, or other abnormal changes. 


Grade 1: Few tiny petechial hemorrhages or microaneurysms in one or both retinas, but 
no exudates. 


Grade 2: Many punctate hemorrhages; few small, hard or soft exudates. 


Grade 3: Many punctate hemorrhages; some large superficial hemorrhages, and many 
exudates. 


Grade 4: Severe advanced retinitis of the proliferative type, retinal detachment, and acute 
or chronic hemorrhagic glaucoma. 


One hundred three patients who had had diabetes for more than 20 years were 
examined and the findings classified. The results of this study are presented in 
Table 2. 

Wilson and associates conclude that whatever the specific etiological factor 
causing degenerative lesions may be—endocrine, infectious or metabolic—it is by 
the regulation of diabetes that it is controlled. Control of diabetes is thus more 


TasLe 2.—Correlation of Degree of Control with Incidence of Retinitis 
Seen in the Total Series of 247 Patients 


Retinitis 
Number of 
Minimal Moderate Marked Patients 


important than any other known factor, such as duration or severity, in preventing 
these complications. 


Post and Stickle ®* studied 59 juvenile diabetic patients with age of onset of the 
disease at less than 15 years and duration of the diabetes of 4 to 27 years. A patient 
aged 27 with diabetes of 25 years’ duration had no retinopathy, and a boy aged 
9 years with diabetes of only 4 years’ duration had early diabetic retinopathy. The 
grade of control was estimated by using 100 to designate perfect control and deduct- 
ing points for periods of acidosis after onset of diabetes, episodes of hyperglycemia, 
severe and recurrent infections, prolonged periods of glycosuria, and deviation from 
normal of height and weight. The authors conclude that in juvenile diabetes the 
control, as well as the duration, of the disease is an important factor in the develop- 
ment of retinopathy, renal damage, and poor general physical condition. It should 
be mentioned, however, that in this group 17 of the 32 patients with diabetic 
retinopathy had had the diabetes for 17 years or longer, whereas of the 27 patients 
without retinopathy only 1 patient had had diabetes for 17 years or longer. 

Spoont and his co-workers “ studied 50 patients whose diabetes had been of at 
least 10 years’ duration. In seven the onset was before the age of 20. Seventeen of 

65. Post, L. T., and Stickle, A. W., Jr.: Fundus Changes in Juvenile Diabetes, Am. J. Ophth. 
34:1119, 1951. 
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25 patients with poorly controlled diabetes had retinopathy, but only 4 of 25 patients 
with well-controlled diabetes had retinal lesions. 

Grayzel and Warshall ® investigated 25 patients with juvenile diabetes. All had 
had diabetes for 11 to 28 years, with onset at the age of 27 years or younger. The 
authors divided the control of their patients into good, fair, poor, and very poor. 
Of seven patients who had had diabetes for 12 to 24 years and had no retinal or 
renal vascular lesions, all had good control of their disease. Of nine patients classi- 
fied as having poor or very poor control of the diabetes, seven had retinal lesions, 
and the other two showed evidence of renal damage. 

Walker ** reports on examination of the fundus in 75 patients who had had 
diabetes for 10 to 25 years. The oldest of these patients was 14 years of age at the 
time of onset of the disease. There was a direct correlation of the percentage of 
retinal hemorrhages and the duration of the disease. Thus, of patients who had had 
the disease for 10 to 14 years, 24% had retinopathy ; of those whose diabetes was 
of 15 to 19 years’ duration, 63% had retinal changes, and of those whose diabetes 
was of 20 to 25 years’ duration 82% had retinal lesions. The author also reports a 
close correlation between the development of retinopathy and the level of control of 
the diabetes. 

Martensson and Palm“ performed ophthalmoscopic examinations on 163 
patients who had had diabetes from 9 to 34 years. Diabetic retinopathy was 
observed in 65 patients (40% ), for 6 of whom proliferative retinitis was diagnosed. 
The incidence of retinopathy was approximately the same regardless of duration 
of diabetes. Thus, of the patients who had had diabetes less than 17 years, 35% had 
retinopathy ; of those who had had the disease from 18 to 23 years, 46% had 
retinopathy, and of those who had had diabetes over 23 years, 38% had retinopathy. 
The authors believe that this argues against the general belief that the incidence 
of retinopathy is dependent on the duration of the diabetes rather than on the age 
of the diabetic patient. These results may well differ from the reports of retinopathy 
in patients with juvenile diabetes, for 95 of the 163 patients were 30 years or older 
at the onset of diabetes. The authors did not attempt to correlate the incidence of 
diabetic retinopathy and the control of hyperglycemia. 

Sherrill *° selected 26 patients who had had diabetes for 20 to 38 years, with 
onset after the age of 18 years, and 14 patients who had had diabetes from 20 to 30 
years, with onset before 17 years of age. He selected these patients because of their 
fidelity in the control of their diabetes. Many of the patients had aneurysms and 
exudates, but none had retinitis proliferans or renal disease. 

It appears from these observations that rigid control of diabetes will reduce the 
incidence of diabetic retinopathy, but even in the best-controlled cases retinal lesions 
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will sometimes appear after the disease has existed 20 years. Conversely, in an 
occasional patient retinal lesions will not develop in the same period, even though 
the diabetes has been poorly controlled. 

Beetham *' discusses the outcome of 200 pregnancies in 125 diabetic patients. 
The patients were divided into three groups: (1) those without evidence of diabetic 
retinopathy; (2) those with evidence of diabetic retinopathy of nonproliferative 
type, and (3) those with diabetic retinopathy of proliferative type. In patients with 
no retinopathy there were 119 pregnancies, which produced 72 (60% ) living babies. 
In the second group there were 63 pregnancies, which terminated with 30 (47% ) 
living babies. In the third group there were 18 pregnancies, but only one resulted 
in a live baby. The mother of this child entered pregnancy with no evidence of 
proliferative retinitis in one eye but with early proliferation in the other. Four 
months after delivery her visual acuity had fallen to 6/12 in one eye and to 1/60 
in the other. The author concludes that all diabetic wives should be encouraged to 
have their families early in life, before they had their diabetes 20 years. He also 
thinks that patients with a large amount of retinal hemorrhage or proliferating 
retinopathy should not be permitted to undertake pregnancy. 

Levitan ** discusses the influence of injectable rutin, esculin, “adrenoxyl” (a 
nonpressor adrenochrome stabilized by conversion to the monosemicarbazone deriva- 
tive), and vitamin E on capillary fragility in diabetic retinopathy. He points out 
that the poor resuits with rutin in clinical investigation stand in sharp contrast to 
the effects observed in animals.’* These differences may be due to poorer absorption 
from the human gastrointestinal tract, or to the possibility that the capillary fragility 
which occurs spontaneously in various human lesions is in no way comparable to 
the various types of experimentally induced capillary weakness. Rutin was admin- 
istered in large doses intravenously to five subjects with diabetes and hypertensive 
retinopathy, without demonstrable effect on the retinal lesions. Similar results were 
obtained with esculin, “adrenoxyl,” and vitamin FE, or vitamin E combined with 
large doses of ascorbic acid and rutin. 

Day ** administered daily 100 to 150 mg. of d/-alpha-tocopherol acetate in 
aqueous suspension to 13 patients over a period of 8 to 12 months. Three of the 
patients showed a diminution in the number of retinal aneurysms and hemorrhages. 
One patient had a vitreous hemorrhage, and nine patients showed no sustained 
changes for better or for worse, either in vision or in the severity of the retinitis. 

Saskin *° and his co-workers discuss the factors involved in the development of 
diabetic retinopathy. They state that there is a close relation between impairment 
of liver function and the development of arteriosclerosis. It has also been shown 
that testosterone improves hepatic function. On the basis of these observations, they 
have given testosterone propionate for a period of two to six months to 28 patients 
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with diabetic retinopathy. There were marked improvement in more than one-third 
of these patients and definite improvement in 40% of the others. Again, these are 
interesting observations and will be of great value if confirmed by further studies. 

Diabetic retinopathy has not been produced in experimental animals in the past, 
and renal lesions similar to those seen in diabetes in man have been reported only 
by Lukens and Dohan “™ in a single dog kept diabetic for five years with anterior 
pituitary. Recently, Foglia and his co-workers? described diffuse and nodular 
changes in the kidneys of partially pancreatectomized diabetic rats which they 
believe were the equivalent of human intercapillary glomerulosclerosis. Mann and 
his co-workers * during the past year reported that in weanling male rats made 
diabetic with alloxan distinctive lesions developed in the capillaries of the renal 
glomeruli, beginning 25 to 50 days after the induction of diabetes. These lesions 
consisted of a progressive alteration in the reticular structure with minimal col- 
lagenization of the injured glomerulus, a change which does not occur in man. No 
significant arteriolar disease, always apparent in human subjects, was found. In 
their experiment it was not possible to relate the severity or the duration of the 
diabetes to the renal lesions. 

Schute and his co-workers * observed that in alloxanized diabetic rats fed a 
standard diet modified to contain 10% sodium chloride there developed severe 
vascular lesions resembling periarteritis nodosa. Similar lesions occurred in allox- 
anized animals that failed to become diabetic when the diet was modified to contain 
10% sodium chloride. For this reason, the authors conclude that the vascular 
lesions are produced by the action of sodium chloride in those cases in which the 
kidney has been damaged by alloxan and that the lesions are not related to the 
diabetes. These experiments are of extreme interest, and it is hoped that the retinal 
vessels in these animals will be studied for microaneurysms, for if such changes 
could be produced the solution of the perplexing problem of the relation of hyper- 
glycemia to diabetic retinopathy would be greatly aided. 


RETINAL MICROANEURYSMS 


Ashton *° studied the retinas in 162 eyes removed at operation and the retinas in 
174 eyes obtained at autopsy in 88 cases for the presence of microaneurysms. None 
of the patients had diabetes. Of the eyes removed at operation in which the retinal 
vessels could be clearly seen after staining or injection, one-third showed micro- 
aneurysms. These were most commonly found in eyes with thrombotic glaucoma and 
chronic uveitis. They were also found within retinoblastomatous growths and in the 
retina of an eye with choroidal melanoma in which growth had obstructed the 
venous flow. 
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Of 88 cases in which the eyes were removed at autopsy, examination of the 
retinal vessels by the injection method gave unsatisfactory results in 3. Microaneu- 
rysms were not found in 58 cases but were present in 29 cases. The cases were 
divided into two groups: (1) those in which gross fundus changes were likely to 
have appeared during life, and (2) those in which no gross fundus changes were 
likely to have appeared during life. Six cases were included in the first group. 
In three there was malignant hypertension ; in 1, hypertension with polycystic kidney 
disease; in 1, hypertension with venous thrombosis, and in 1, hypertension with 
chronic uveitis. In the eyes of the patients with malignant hypertension, micro- 
aneurysms were found on both the venous and the arterial side of the capillary 
network, with fatty degeneration in the vessel walls, exudates, cytoid bodies, and 
fat-containing macrophages. In two of the cases in which a well-marked papilledema 
existed there was a striking degree of engorgement, varicose looping, and cork- 
screw coiling of capillaries and venules in the peripapillary plexus. These findings 
are not in accord with those of Wexler and Branower,*' who found that aneurysms 
were confined to the arterial side of the capillary network in malignant hypertension. 

In the cases of the second group, in which no ocular disease was suspected, 
retinal microaneurysms were found in 29%, in about one-half of which the lesions 
were confined to the extreme periphery of the retina. They were small and few, but 
often indistinguishable from the diabetic type of aneurysm. The cause of their origin 
and the reason for their anatomical distribution are unknown. There was no direct 
relation between aneurysm formation and the age of the patient, the brachial blood 
pressure, or the cause of death. 

Sysi *? has also examined the retinas of nondiabetic patients for the presence of 
microaneurysms. In 51 patients without vascular disease aneurysms were not 
found. They were observed, however, in 37 of 92 patients with generalized arterio- 
sclerosis, nephrosclerosis, or nephritis. 

Ashton and Langley ** described a clinical case of a 37-year-old man who had 
multiple microaneurysms in the temporal side of the macular area as a result of an 
old chorioretinitis. An excellent fundus drawing is included in this report. 


In another report, Ashton ® stated that he examined representative portions of 
the capillary system throughout the body in 80 diabetic patients at necropsy. 
Aneurysms were not observed in the eye except in the retinal tissue, nor were they 
observed elsewhere in the body except in the glomeruli of the kidney. 


Gruber ** describes the case of a man aged 35 who showed retinal aneurysms 
in the macular area. The condition was thought to be Leber’s aneurysmal retinitis. 
Some of the vascular lesions were small, round nodules, and others were bean- or 
sausage-shaped. Their color was red-wine. In addition, an exudative, white-speckled 
area surrounding the macula was described as typical circinate retinopathy. The 
cause of the lesion is unknown. 
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Ashton ® states that the changes in the glomeruli in Kimmelstiel-Wilson disease 
are pathologically exactly analogous to those in the retina. It has been difficult, 
however, to reconstruct these lesions from histological sections. 


RETINAL LIPEMIA 


In a case of retinal lipemia reported by Carfagno and Steiger,*® the total fat 
content was 7,268.6 mg. per 100 cc. Neutral fats were 5,643 mg.; phospholipids, 
767.5 mg., and total cholesterol, 858 mg., per 100 cc. These authors conclude that 
all serum-fat fractions are elevated in this condition but that the phospholipid 
fraction is elevated least. Thus, the phospholipid-total fat ratio is depressed. It 
appears that this depression allows fat particles to conglomerate to visible size and 
thus render the serum lipemic, or “milky.” 

In a case of lipemia retinalis reported by Manning and his co-workers,*® the 
total serum lipid was 4,400 mg.; the phospholipids, 992 mg., and the total cho- 
lesterol, 1,188 mg., per 100 cc. The patient’s retinal lipemia disappeared 18 hours 
after treatment, but a study of the total lipid fractions of the blood was not done 
for four days. At this time the total lipid content was 3,300 mg. per 100 cc.; the 
phospholipid content, 628 mg., and the total cholesterol, 1,120 mg. per 100 cc. The 
authors state that no change in the phospholipid-plasma fatty-acid ratio was found 
to account for the clearing of the retinal lipemia and that the disappearance of the 
retinal lipemia was not dependent on the clearing of the milky serum. It is interest- 
ing to note that Dunphy “* reported last year that milkiness of serum of centrifugal 
blood could be detected when the neutral fat was above 500 mg. per 100 cc., but that 
retinal lipemia did not develop until the neutral-fat level reached 2,000 mg. per 100 
cc. If the neutral-fat levels are calculated in the case just reported, it will be noted 
that on the day that the lipemia was detected the neutral-fat level was approximately 
2,200 mg. per 100 cc., and when total blood-lipid studies were made again, after 
the lipemia retinalis had disappeared but when the milkiness of the serum was still 
present, the neutral-fat level was approximately 1,562 mg. per 100 cc. 

Studies of the sternal bone marrow in the case just presented revealed fat-laden 
histiocytes. These persisted after the lipemia retinalis had disappeared, but dis- 
appeared when the blood lipids had returned to normal. 


THROMBOSIS OF THE RETINAL VEINS 


Duff, Falls, and Linman ** treated 47 patients with occlusive vascular disease of 
the retina with anticoagulant therapy. This group of patients was highly selected, 
the author stating, “We chose patients we thought we could help.” Four patients 
with thrombosis of the central retinal veins received heparin alone for an average 
period of 6.7 days. The blood clotting time was reduced to a figure twice the pre- 
treatment level. Bishydroxycoumarin U. S. P. was administered to 22 patients with 
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thrombosis of the central retinal vein for an average of three months. The pro- 
thrombin concentration was reduced to 20 or 30% of normal. The interval between 
the onset of symptoms and the institution of therapy varied from 24 hours to 5 
weeks. Twenty of these patients had complete occlusion of the central retinal vein, 
and 6 of these (30% ) had improvement in vision of 0.1 or better. Seven patients 
had a partial thrombosis of the central retinal vein, and six of these had some 
improvement in vision. Of seven patients with thrombosis of a tributary vein, 
improvement occurred in four. Two of seven patients with retinal artery occlusion 
improved, and four of seven patients with diabetic retinopathy showed some gain in 
vision. In a control series of 70 patients with complete occlusion of the central 
retinal vein, the vision of 12 (15% ) recovered above the level at first examination. 
Eleven patients with incomplete occlusion of the central retinal vein were not 
treated, and 36% of these had visual improvement. In spite of careful control of 
the patients’ coagulation time and prothrombin level, one patient with essential 
hypertension died of a cerebral hemorrhage which was thought to be related to 
excessive hypoprothrombinemia. 

Mancall, ** in an ophthalmological review, discusses the pathogenesis and clinical 
picture of occlusion of the central retinal vein. In a discussion of this report, 
MacLean states that he thought that in the majority of cases occlusion of the cen- 
tral retinal vein was due to thrombosis and that under favorable conditions nature 
could remove the thrombi by a process of gradual absorption or washing away of 
the clot or by recanalization. He states that his results with anticoagulant therapy 
had been most gratifying in patients of both the older and the younger age groups. 
In a reply to MacLean’s comments, Verhoeff stated that he had studied serial cross 
sections of the central vessels in 221 eyes removed for primary or hemorrhagic 
glaucoma. The central vein was normal in only 15 eyes, and the artery, in only 
10 eyes. In 134 eyes the vein, and in 67 eyes the artery, was completely occluded 
by endothelial proliferation, and in 52 eyes both vessels were completely occluded. 
In not one eye did he find occlusion of the vein due even in part to thrombosis. He 
states that he has never denied that under certain conditions, notably those of sepsis, 
thrombosis of the central retinal vein may occur. He thinks that recovery of vision 
was probably due to shrinkage or disintegration of the thrombus, and that the 
completeness or incompleteness of the endothelial proliferation or the thrombus 
would be determined before anticoagulant therapy was begun. 

It was mentioned in the review of occlusion of the central retinal vein last year °° 
that the variable degree of spontaneous recovery and the relative rarity of the 
condition made it difficult to obtain an adequately studied series of treated and 
control patients. For this reason, ophthalmologists might take a cue from the 
American Heart Association." Wright and his associates had the same problem in 
evaluating anticoagulants in the treatment of coronary thrombosis with myocardial 
infarction. In order to solve it, they selected a number of hospitals throughout the 
country in which patients admitted on odd days of the year would receive anticoagu- 
lant therapy and those admitted on even days would receive conventional therapy, 
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and so constitute a control group. If this method were used for study of occlusion 
of the central retinal vein, a standard set of criteria could be developed for a diag- 
nosis of complete or partial occlusion of the central retinal vein, and a uniform 
method of administration of anticoagulants could be established. The results of such 
an investigation should give an answer to the much-debated question of the value 
of anticoagulant therapy. 

A case of occlusion of the central retinal vein associated with an attack of 
migraine in a woman aged 49 was described by Friedman.** Interestingly enough, 
the patient’s vision cleared from perception of hand motions at 2 ft. (60 cm.) to 
20/20 within 12 hours after block of the cervical sympathetic ganglion with 1% 
procaine hydrochloride and two courses of intravenous administration of procaine. 
Forty-five days later another occlusion of the vein occurred, and vision was reduced 
to perception of hand motions at 2 ft. 

Reynon “* describes bilateral occlusion of the central retinal vein in a man aged 
26 following a Herxheimer reaction from a short course of neoarsphenamine. 

Becker and Post ** have made an interesting study on the vascular lesions in 
the retina in patients with central-vein occlusion. Flat preparations of the retina 
were stained for polysaccharides by the Hotchkiss method in 39 eyes with this 
condition. None of these patients had diabetes. The most consistent type of 
deformity was found in the capillaries ; it consisted of chains of saccular aneurysms 
on the venous side of the capillary circulation and, in some instances, thick-walled 
saccular aneurysms of the type similar to those found in diabetes. Hemorrhages and 
exudates surrounded, and were closely associated with, microaneurysms. In one 
case of Eales’s disease, both isolated and chains of aneurysms were observed. 

These workers thought that considerable information on the pathogenesis and 
therapy of central-vein occlusion could be obtained if a method was devised whereby 
such lesions could be produced in animals. They succeeded in producing thrombo- 
sis of the central retinal vein in cats by introducing a 120-» wire through the pars 
plana of the ciliary body and, under direct observation with the ophthalmoscope, 
inserting the insulated tip of this wire into the optic cup. A standard current with 
the diathermy machine was applied for 10 seconds. In successful cases no hemor- 
rhages or exudates were visible at the close of the procedure, but 15 to 20 hours 
later hemorrhages and exudates were noted, beginning in the far periphery of the 
fundus. These increased in number, and in two to three days the fundi showed 
relatively normal arteries, but dilated and tortuous veins associated with exudates, 
large flame-shaped hemorrhages, retinal edema, capillary aneurysms, and occa- 
sional hemorrhages into the vitreous. A flat preparation of the retina in which the 
rods and cones had been removed by incubation was stained by the Hotchkiss 
polysaccharide stain. With this technique, isolated and chains of capillary aneu- 
rysms on the venous side were found in most retinas. These aneurysms were 
identical with those observed in cases of thrombosis of the cencral retinal vein in 
the human eye. 
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De Muro and Focosi ** sensitized 15 rabbits by injecting sheep serum intra- 
venously. Ten to 12 days later an exciting dose of serum was inoculated into the 
vitreous. Six to 24 hours afterward thrombosis of the central retinal vein was 
observed. In addition, there were a marked inflammatory reaction in the vitreous, 
edema of the retina, and papilledema. The choroid showed only mild hyperemia. 

Bonnett “ describes a sign which he thinks is an indication of prethrombosis of 
the retinal veins. This consists of small, flame-shaped hemorrhages and exudates 
in the retina, with dilatation of the vein peripheral to an arteriovenous crossing near 
the disk. In eight cases of hypertensive vascular disease with this sign thrombosis 
of the tributary vein developed from 1 month to 14 years after the lesion was 
first noted. 
RETINAL CHANGES IN GENERAL MEDICAL DISEASES 


The retinal changes in diffuse collagen diseases are reported by several work- 
ers." In patients with acute disseminated lupus erythematosus, serum sickness, 
essential polyangitis (periarteritis nodosa), and dermatomyositis, retinal changes 
in the form of cytoid bodies (cotton-wool exudates), hemorrhages, and papil- 
ledema have been observed. These retinal changes have not been observed in rheu- 
matic fever or arthritis. Occasionally it is difficult to make a differential diagnosis 
of the early stages of lupus erythematosus and rheumatic fever or rheumatoid arth- 
ritis. The presence of the retinal changes just described strongly suggests lupus 
erythematosus. 

Occlusion of the central retinal artery or one of its branches is reported in 
association with temporal or cranial arteritis. In thromboangiitis obliterans there 
may be a granular appearance of the blood column in the smaller vessels, followed 
by periphlebitis with retinal hemorrhages, and, finally, by thrombosis of either the 
retinal artery or the retinal vein. 

Tumulty and his co-workers ** report three cases of a peculiar type of pneu- 
monia associated with cytoid bodies in the retina. The duration of the illness 
varied from three to six months and was characterized by fever, increasing dyspnea, 
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and signs of diffuse pneumonitis, and the presence of cytoid bodies in the retina. 
The cause of the pneumonia was not determined at autopsy. Histologically, there 
were thick, eosinophilic hyaline membranes lining the walls of many alveoli, edema, 
fluid, and frequent hemorrhages filling the alveoli. Inflammatory cells were sparse. 
The alveolar exudate became organized with connective tissue, and extensive 
metaplasia occurred in the bronchiolar epithelium. The authors state that the cytoid 
bodies in this condition are not pathognomonic but are found in malignant hyper- 
tension, severe anemia, and the terminal stages of carcinomatosis, periarteritis 
nodosa, lupus erythematosus, leukemia, and increased cerebrospinal pressure with 
papilledema and optic neuritis. 

Horizontal, oval, soft white spots along the retinal veins and periphlebitis with 
both retinal and preretinal hemorrhages have been noted in sarcoidosis.** In 
some instances neovascularization of the retina and retinitis proliferans have also 
been seen. 

In brucellosis, papilledema is noted in the acute stages of the disease.""’ In the 
chronic form of the disease, retinal hemorrhage and exudative detachments of the 
retina have been observed.'"' 

Two cases of ocular complications of mycosis fungoides are presented by 
Franceschetti.'"* One of the patients had retinal lesions, which the author consid- 
ered as “dyscoria,” rather than an actual invasion of the retina by the mycosis. 
In the fundus pictures presented, the lesions described as “dyscoria” resemble those 
spoken of as cotton-wool exudates, or cytoid bodies, in this country. 


Fundus lesions in the form of vascular engorgement, hemorrhages, and cotton- 
wool exudates are described by Dollfus and Cat *°* in 21 of 27 patients with acute 


leukemia. 

The case of a boy aged 10 years who had a blind, painful eye with secondary 
glaucoma, vitreous opacities, detachment of the retina, and aneurysmal dilatations 
of the retinal vessels is described by Wadsworth.'** The clinical diagnosis of reti- 
nitis exudativa (Coats’s disease) or possible retinoblastoma was made. The eye 
was removed because of pain. Histological sections of the eye revealed retinal 
detachment following chorioretinitis, massive retinitis (Coats’s disease), disciform 
degeneration of the macula, and retinitis due to mucormycosis. The patient’s gen- 
eral physical examination was entirely normal. There was no associated diabetes. 
The portal of entry of the fungus was not known. 

Forsius ‘°° examined the fundi of 26 patients with constitutional thrombopathy 
(pseudohemophilia). Four of these patients showed hemorrhages in the nerve- 
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fiber layer and the posterior portion of the fundus. The author states that this 
condition is a familial disease, which was first described in the Aland Archipelago, 
in Finland. Four separate families were examined. 

A case of herpes zoster is reported '°* in which bilateral hemorrhages in the 
retina were noted. In one eye, newly formed vessels extending into the vitreous 
developed on the optic disk. In the other eye, hemorrhagic glaucoma occurred 
later in the disease, and the fundus could not further be observed. 

Retinal hemorrhages have also been reported in cases of systemic histoplasmo- 
typhus,'** and Neuroretinitis and retinal hemorrhages 
have been reported in malaria and ankylostomiasis.''° 

Amblyopia associated with optic neuritis or macular degeneration as a result of 
severe malnutrition during the last war has been reported by Bietti''t and by 
Obal*** and Wittmer.'’* Interestingly, some of the patients with the severest 
malnutrition did not present these lesions, and in some instances the macular 
changes did not occur until after the patient had been on an adequate diet for two 
or three months. 

Hultgren *'* studied 20 patients who had been in a German prison camp for 
several years. During their final months of confinement, the average daily diet 
consisted of 160 to 300 calories, containing about 8 gm. of protein, 2 gm. of fat, 
45 gm. of carbohydrate, 0.2 mg. of thiamine, hydrochloride, riboflavin, and 1.2 mg. 
of nicotinic acid (niacin). All these patients were extremely emaciated, and many 
had nutritional edema. There was very little evidence of specific vitamin deficiencies. 
The eyes of these patients were not examined. This report is cited to illustrate that 
evidence of vitamin deficiencies is not common in patients who have an extremely 
low caloric intake and the minimal requirements of the vitamin B complex. 


RETINAL ABIOTROPHY 


It has been stated in the past that retinitis pigmentosa may be due to an endocrine 
deficiency. The pituitary gland has been particularly indicted because of the fre- 
quent occurrence of retinitis pigmentosa in patients with the Laurence-Moon-Bied] 
syndrome. Conti and his co-workers?" treated 22 patients who had retinitis pig- 
mentosa with an extract prepared from the intermediate and posterior lobes of the 
bovine hypophysis. This substance had no oxytocic or vasopressor effect, but had 
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an intense melanotropic action. The authors noted an increase in visual acuity 
in 16 patients and a doubtful or no response in 6 patients. They also stated that 
this substance has been of therapeutic value in albinism and retinitis diabetica, 
high myopia, hypertensive retinopathy, and senile degeneration of the macula. 

Steffensen and Kukora "* also noted the possible endocrine origin of retinitis 
pigmentosa, and on the basis of this observation they administered corticotropin, 
intermedin, and cortisone to 14 patients with the disease. Nine of 13 of these 
patients who received a placebo of saline injections noted definite subjective improve- 
ment in vision before hormonal therapy was started. In none, however, could this 
subjective improvement be substantiated by changes in the visual fields or visual 
acuity or by sustained elevations in biophotometer readings. The authors think 
that testing of visual acuity or visual fields is less objective than the biophotometer 
test in evaluation of improvement in patients with retinitis pigmentosa. 

Improvement in the biophotometer readings was noted in 5 patients who received 
intermedin, in 2 of 3 patients who received cortisone, and in 7 of 11 patients who 
received corticotropin. In all patients responding with increase in light sense, 
biophotometer readings decreased after hormonal therapy was discontinued. Since 
maintenance therapy apparently is necessary for continued benefit, it appears at 
present that neither corticotropin nor cortisone has any great value in the treatment 
of retinitis pigmentosa. 

Gordon and his co-workers '"’ also noticed a slight improvement in patients with 
retinitis pigmentosa who were treated with corticotropin. 

Woods, on the other hand, has reports that of 10 patients treated with corti- 
cotropin only 1 showed improvement, and that questionably slight.''* 

An excellent example of the need of careful controls in the treatment of retinitis 
pigmentosa is given by Colenbrander."’® He demonstrated in five of six patients 
with this disease that striking improvement in vision, visual fields, and dark adapta- 
tion could be accomplished merely by training and the power of suggestion. 

The pedigree of a family with pigmentary degeneration of the retina is described 
by Rywlin.’*° The lesion appeared in eight persons in five consecutive generations. 
The nature of inheritance is discussed, and the mode of transmission is thought to 
be through dominant genes rather than by incomplete, sex-linked inheritance. 

Sorsby *** describes a retinal dystrophy in Irish setters which was thought to 
be similar to human retinitis pigmentosa. Histological examination revealed that 
the dystrophy was a true abiotrophy. The retina was normal at birth and remained 
so until the fifth or sixth week of life. The earliest changes are cytoplasmic reac- 
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tions in the neuroepithelium of the retina. At the age of three months the changes 
are unmistakable, and generally at the end of one year the histological picture is 
fully established. These changes precede ophthalmoscopically visible lesions, the 
earliest of which are not definitive until about the fifth month. The retinal dystrophy 
is in all probability the result of more than one pathogenic gene. In the same 
report, the author mentions that intravenous injections of sodium iodate produce 
retinal degeneration in rabbits which is similar to human retinitis pigmentosa. The 
mode of action of the iodate is unknown. Varied attempts are now being made in 
rabbits and mice to induce ocular anomalies ‘n the offspring by the administration 
of iodate to animals during pregnancy. 

Lodato '** reports retinal alterations in albino rabbits similar to retinitis pig- 
mentosa sine pigmento after injection of sodium iodate and subconjunctival grafting 
of pigmented tissue. 

Tansley ‘** describes retinal dystrophy in mice. The eyes of 16 animals were 
examined microscopically from birth up to 15 months of age. The retinas of mice 
at birth are immature, being composed of a nerve-fiber layer, a ganglion-cell layer, 
a thin fiber layer, and a thick layer of undifferentiated cells, showing mitosis along 
the outer edge. By the 13th day the retina was fully developed and appeared 
healthy. The first sign of abnormality appeared about the 14th day and consisted 
of pyknotic cells in the outer nuclear layer of the central portion of the retina. 
On the 21st day nothing but debris could be seen between the internal limiting 
membrane and the pigment epithelium. From this stage onward the rate of progress 
of the lesion became more irregular, some retinas becoming seriously disorganized 
fairly quickly and others more slowly. By the ninth week the choroid also showed 
sclerosis of the vessels and atrophy in some areas. From about the fourth month 
connective tissue fibrils and vessels could be seen running between the inner retinal 
surface and the choroid. The condition is inherited as a recessive Mendelian 
character. 

A case of unilateral retinitis pigmentosa is reported by Joseph.'** After a review 
of the literature, the author states that of the 45 cases reported, the characteristic 
picture of this condition appeared in only 15. He suggests that unilateral retinitis 
pigmentosa is unrelated to the classic bilateral affection, with its clear-cut genetic 
aspects and characteristic functional disturbances. 

A case of the Laurence-Moon-Biedl syndrome with a complete autopsy is 
reported by Bisland.’** The pathological diagnosis was advanced vascular sclerotic 
disease of the uvea, atrophy of the retina and pigmentary retinitis, atrophy of the 
optic nerve, and the Laurence-Moon-Biedl syndrome. 

A congenital hereditary disturbance of the pigment epithelium in the posterior 
portion of the fundus not previously described is reported by Sjogren *** in a 
family of 13 children. Two types of abnormality were noted in eight members. 
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There were peculiar fundus changes in the eyes of five children and deafness in 
five. The earliest stages are characterized by a peculiar net-like structure of the 
pigment in the pigmented layer of the retina, and the more advanced stages, 
gradual disintegration and disappearance of the retinal pigment. The inner layers 
of the retina are not involved. Pronounced loss of central vision occurs. The 
authors state that abiotrophic hereditary diseases have now been established for 
most layers of the retina. The disease in the ganglion layer is represented by Tay- 
Sachs disease ; in the rods and cones, by retinitis pigmentosa and Vogt-Spielmeyer- 
Stock disease ; in the pigment layer, by tise disease described above, and in Bruch’s 
membrane, by angioid streaks. 

A case of nonprogressive retinitis punctata albescens in a man aged 59 was 
described by Franceschetti and Chomé-Bercioux.*** This patient had been examined 
49 years previously, since which time the fundus changes had remained stationary 
and the vision normal. The visual fields were slightly narrowed concentrically, and 
there existed a decrease in primary dark adaptation. Fine white dots appeared in the 
deeper layers of the retina. The authors stress the differentiation of this condition 
from retinitis punctata albescens of the progressive type. They think that this con- 
dition is related to congenital idiopathic night blindness and Oguchi’s disease 
(a form of congenital night blindness in Japan). 

The case of a man born blind but otherwise physically and mentally normal is 
described by Vrabec.'** The patient had recurrent attacks of phlyctenular con- 
junctivitis. Both eyes were enucleated because of pain when the patient was 
26 years of age. The Wassermann reaction of the blood was negative, and there 
was no history of consanguinity in the family. Histological examination revealed 
some migration of the pigment from the pigment epithelium cells into the retinal 
tissue. The visual cells in the posterior pole were well preserved. In a large area 
extending beyond the macula, the layer of visual cells was composed exclusively 
of cones, without, however, any evidence of degeneration or disappearance of the 
rods. The cones, as well as the structure of the fovea and the optic disk, suggested 
a developmental arrest in the fetal stage. The author considers that this case 
represents a transition between stationary anomalies having as their common sign 
night blindness (Oguchi’s disease and congenital night blindness) and progressive 
degenerative conditions (tapetoretinal degeneration). 

Falls '*® describes two families with ocular albinism. In the past, two types of 
partial albinism have been described: (1) albinism of the eye alone, and (2) albin- 
ism of the fundus alone. The former is usually characterized by amblyopia, nys- 
tagmus, head nodding, and albinism of the eye. Albinism consists in an iris which 
permits light to pass through, absence of a fovea, and an albinotic fundus. The cilia, 
hair, and skin, on the other hand, are normally pigmented. The latter type is 
characterized primarily by absence of pigment in the fundus. In the two families 
reported by Falls, head nodding was a constant sign in the affected males only during 
infancy. Gradual improvement in visual acuity was observed in the female carriers 
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and in a few of the males who were followed for an adequate period. This visual 
improvement was related to the acquisition of pigmentation in the macular area. 
There was a wide range of variability in the degree of retinal pigmentation in the 
female carriers; this variability increased with age. The affected males did not 
appear to have a total absence of retinal pigment. The irises in many of the 
affected members did transmit light, but this finding was not constant. The author 
believes that the mode of inheritance in this condition is through a sex-linked gene, 
intermediate in its expression in the female and exhibiting its full effect when pre- 
sented in the single, unopposed locus in the male. 
Although it has recently been shown that the primary lesion in choroideremia is 
a defect in the choroidal vessels, this condition is still included in most discussions 
¢. of abiotrophy of the retina. Lowe **° reports this condition in three members of a 
’ family, two of whom were males and showed the complete form of the disease. The 
third was a female carrier, who showed only mild changes. Inheritance occurs by 
+ way of a gene showing sex-linked, conditional dominance. 


MACULAR LESIONS 


Bedell ‘** divides macular lesions in elderly persons into three groups: (1) those 
which have no relation to senescence, and which may develop at any time from 
birth to death; (2) those found oftenest in old persons but which may also appear 
in the young, and (3) those present in the elderly only. Bedell illustrates the 
Twelfth de Schweinitz Lecture with 336 colored photographs of the fundus, show- 
ing the three types of macular lesions. Many of these pictures were serial studies 
of the development of a single lesion. Unfortunately, the reproduction of these 
photographs in black and white does not show them to their best advantage, but 
they are still excellent teaching material. 

. Three types of macular lesions of vascular origin are discussed by Klien ***; 
(1) senile macular degeneration, due to sclerosis of the choriocapillaris; (2) cir- 
cinate retinopathy, due to alterations in the capillaries and precapillaries in the 
perimacular region, and (3) central syphilitic retinopathy, due to a circulatory dis- 
turbance in the perimacular region. 

Keeney,'** in describing a case of central serous retinosis, states that the fol- 
lowing synonyms for this condition have appeared in the literature: retinitis cen- 
tralis, central serous retinitis, chorioretinitis centralis serosa, retinitis centralis 
angiospastica, retinitis centralis annularis, preretinal edema, central serous choroidi- 
tis, central angiospastic retinopathy, idiopathic flat detachment of the macula, and 
central serous retinopathy. 

The light and color senses were examined in four patients with retinitis cen- 
tralis serosa by Jaeger and Nover.*** The rod adaptation was essentially unaltered. 

Central light adaptation was reduced to one thirty-second of normal in cases of 
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fresh lesions but gradually improved to normal after the lesion had subsided. The 
Rayleigh-equation area was widened and displaced toward the red end of the 
spectrum. 

An unusual case of disciform degeneration of the macula is reported by Max- 
well.*° The patient, a 25-year-old white soldier, had vision of 20/20 in January, 
1947, when he entered the Army. He first noticed blurring of vision in February, 
1948, and by January, 1949, his vision was reduced to light perception. Ophthal- 
moscopic examination showed a white stalk of tissue extending forward into the 
vitreous from the macular area. The nasal portion of the retina was drawn into 
the macular region, so that the retinal vessels appeared to arise from this area, 
rather thai: from the disk. The eye was removed because of a suspected tumor. 
Histological examination revealed a typical disciform lesion in the macular region, 
with breaks in Bruch’s membrane and vessels extending into the tissue from the 
choriocapillaris. The nasal portion of the retina was pulled across the surface of 
the disk and into the macular region. There was proliferation of fibrous and glial 
tissue in the vitreous. 

Francolis and Rabaey *** describe an unusual case of a man, aged 54, whose 
eye was removed for a suspected tumor in the macular region. Histological exam- 
ination revealed the presence of an arteriovenous aneurysm and a hemorrhage 
between the retina and the pigment-epithelium layer. The lesion which accounted 
for the dark, elevated mass in the macular area was a large number of macrophages 
engorged with blood pigment, which were located between the internal limiting 
membrane and the nerve-fiber layer. 

Several reports mention the presence of macular lesions associated with angioid 
streaks.'*? These lesions may be similar to senile macular degeneration, disciform 
degeneration, or flat detachment of the retina. Adelung *** theorizes that angioid 
streaks result from breaks in the lamina elastica, due to unusual stress on the lamina 
basalis (Bruch’s membrane) during accommodation. 

Zanen and Rausin *** described a congenital vitelliform cyst in the macula of each 
eye of a 14-year-old boy. Physical and laboratory examinations revealed the boy’s 
general physical condition to be entirely normal, with normal intelligence. In the 
macular area of each eye there was a regular, disk-shaped lesion, yellowish, slightly 
umbilicated, and about the size of the optic disk. It looked somewhat like the yolk 
of an egg when spread on a platter. Examination with a slit beam revealed that 
the lesion was located beneath the retina and that as the retina approached the 
edge of the lesion it was slightly separated from the choroid. The patient’s visual 
acuity was 8/10 in the right eye and 5/10 in the left eye. A central scotoma could 
not be detected with even small colored test objects. With a test which employed 
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100 points of different colors over an area of less than 1 sq. cm., the patient was 
found to have a slight defect in his color vision. The normal person sees mainly 
red points with this test, and the patient saw only yellow and green points. In 
another report,'*® the authors describe a second case and mention that a colleague 
of theirs had seen two other cases, those of a brother and sister. 

Friedenwald and Maumenee '*' describe three similar cases and suggest that 
the lesion lies somewhere between the choriocapillaris and the retinal cones. They 
had no suggestion as to the nature of the lesion except that it is clearly neither 
inflammatory nor neoplastic. The remote possibility that the lesion is analogous 
to the tapetum cellulosum of lower animals was mentioned. 

Histological examination of the retina of three patients with cerebrospinal lipi- 

. dosis was described by Greenfield.'*? The first patient was an 18-month-old child 

7 whose disease belonged to the typical Tay-Sachs group. The second patient was 

4 years old, and the third was 28 years old. Extensive lipid degeneration was 

found in the ganglion cells in each of these eyes. Lipoprotein was also found in 

the outer segment of the rods and cones. The structure of this lipoprotein, as 
identified by the electron microscope, polarized light, and x-ray diffraction, was 
similar to that of myelin. 

Two cases of cerebellar atrophy and macular degeneration are described in a 
father and daughter.’** The lesion had its onset in the father at the age of 23 and 
in the daughter at the age of 2 years. 


RETINAL DETACHMENT 


The methods of observation of tears or breaks in the retina and the importance 
of these are stressed again this year in reports on retinal detachment. Ross ** 
describes three techniques which may be used to supplement ordinary indirect or 
direct ophthalmoscopy of the periphery of the fundus. He points out that the 
| peripheral zone of the cornea is irregularly flattened and somewhat thicker than 
1 the central zone, thus producing an irregular astigmatism, which results in distor- 
| tion when the periphery of the retina is viewed through this part of the cornea. 


These disturbances can be eliminated in part by observing the periphery of the 
retina through a Troncoso gonioscopic lens. Ross examined 30 patients who had 
easily identifiable choroidal or retinal lesions in the far periphery of the fundus. 
With unaided direct ophthalmoscopy and with direct ophthalmoscopy through the 
contact lens, the areas which with ordinary methods of direct ophthalmoscopy were 
blurred, streaked, and indistinct stood out sharply and clearly when viewed through 
the contact lens. The second aid to ophthalmoscopy is the use of anterior-scleral 
transillumination for observation of the periphery of the fundus. Ordinarily the 
periphery of the fundus appears blurred when observed by transillumination, but 
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if the observer wears a + 3.00 D. lens and a + 20.00 D. lens is held in front of the 
eye of the patient, as in indirect ophthalmoscopy, a clear inverted image can be 
obtained. With this method the ora serrata can be seen in most eyes, appearing as a 
granular, darkly pigmented, irregular line. Small retinal breaks are often strikingly 
distinct, owing to the illuminated choroid, and are observed as a reddish choroidal 
reflex shining through the retinal defect. The third adjunct to ophthalmoscopy is the 
use of the National Electric Instrument Company’s “Center of Beam” headlight. 
The light is worn on a headband and is composed of a base, a condensing lens, and 
a mirror. The condensing lens brings the light to a focus on the patient’s eye, and 
the mirror places the emerging beam of light in line with the observer’s visual axis. 
A +3.00 D. lens is placed in front of the observer’s eye, and a +20,.00 D. lens is 
held before the patient’s eye, as is done routinely in indirect ophthalmoscopy. This 
ailows a small, but brilliantly illuminated, area of the fundus to be seen. 

Schepens **° discusses three major problems encountered in retinal surgery. 
First, the intraocular pressure becomes greatly elevated in some cases when the 
sclera is shrunken as a result of repeated diathermy applications. When this occurs, 
aqueous should be released gradually through a small slanting corneal incision near 
the limbus. Second, the pupil dilates poorly in some cases of retinal detachment. 
This condition can be corrected by injecting subconjunctivally 0.2 cc. of a mixture 
of phenylephrine (neo-synephrine*) hydrochloride, homatropine hydrobromide, 
procaine hydrochloride, and distilled water. The third problem is related to methods 
of ophthalmoscopy. Under this heading, Schepens describes an indirect ophthalmo- 
scope, which consists of a binocular headpiece, enabling one to see the fundus 
stereoscopically, an illuminating system attached to an adjustable arm, and a con- 
densing lens. He states that with the use of the direct ophthalmoscope one can see 
the fundus clearly only up to 13 mm. from the limbus in an emmetropic eye. This 
means that only two-thirds of the total surface of the retina is visible. In 400 cases 
of retinal detachment, only 41% of the retinal breaks detected with the Schepens 
indirect ophthalmoscope plus scleral indentation could be seen with the direct 
ophthalmoscope. 

Kronfeld stated that the cardinal point in Schepens’ paper is the possibility of 
finding with the new instrument definite breaks in the periphery of the retina which 
could not be seen with any of the standard techniques. It is to be expected that 
improved techniques in ophthalmoscopy will allow a greater percentage of retinal 
tears to be seen, but a figure of 41% seems unduly high. The high percentage of 
cures obtained in the past by treatment directed toward tears visualized only by 
standard methods seems to contradict Schepens’ statement. Kronfeld suggests that 
an explanation may be found in the assumption that a good percentage of the tears 
in the extreme periphery visible only with Schepens’ special technique are rendered 
innocuous by surgical procedures aimed at more easily visible tears located more 
posteriorly in the same sector. 


In another report Schepens *** discusses retinal detachment in 88 aphakic eyes, 
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location of retinal breaks in aphakic eyes differs from that in phakic eyes. Equa- 
torial changes occur in about 11% of aphakic eyes and in 47% of phakic eyes. On 
the other hand, changes near the ora serrata are more than twice as frequent in 
aphakic as in phakic eyes. Of 79 eyes in this series, one or several breaks were 
detected by direct ophthalmoscopy in 35, but with Schepens’ methods of indirect 
ophthalmoscopy and scleral indentation one or more breaks were found in 77 
(97.5% ) of the 79 eyes. The average number of breaks was 4.5 per eye, and as 
many as 16 breaks were encountered in one eye. More than 80% of all the breaks 
detected were not visible with the usual methods of ophthalmoscopy. Vitreous 
reaction was thought to be the primary cause of detachment in a majority of 
instances. This condition was found in 40 (45%) of the 88 eyes. Ophthalmoscopi- 
cally, it is characterized by fixed retinal folds radiating from the posterior pole of 
. the globe toward the equator. If the subretinal fluid is allowed to escape and saline 
; is injected into either the anterior chamber or the vitreous, the retina flattens some- 
what, but the folds retain their shape. In mild forms of the vitreous reaction, fixed 
folds are limited to one or two areas of the fundus. These changes result from a 
condensation of the vitreous strands. They occur more frequently from iridocyclitis 
than from loss of vitreous. Schepens thinks that uncomplicated cataract extraction 
is no more than a precipitating factor in retinal detachment, for cataractous eyes 
also have peripheral degenerative changes in the fundus. In 19, or 21%, of his 
cases, retinal detachments were present before cataract extraction. 

Operation was not performed on 19 of the eyes in this series. Eight of the 
patients had eyes with bare light light perception, or refused operation. Operation 
was not advised in 11 of the eyes because of massive vitreous reactions or large 
isolated retinal folds. Of the remaining 69 eyes, reattachment occurred in 39 
(56.5% ). The results were better in eyes which had undergone intracapsular, rather 
than extracapsular, extractions. 

The incidence of retinal detachments after 844 extracapsular and 1,975 intra- 
capsular cataract extractions was investigated by Nonnenmacher.’** The patients 
had been followed from one to five years. Thirty, or 3%, of the patients with extra- 
capsular extractions and 19, or 0.96%, of the patients with intracapsular extractions 
had retinal detachments. Of patients with myopia of over 10 D. 12 of 32 had \ 
detachments after extracapsular extraction, and 3 of 134 patients, after intracapsular 
cataract extraction. The author states that these figures indicate at least that intra- 
capsular extraction is not more dangerous than extracapsular extraction as far as 
the complication of retinal detachment is concerned. 

An interesting study was made by Teng and Katzin ‘** on the periphery of the 
retina of presumably normal eyes. Their material consisted of 167 eyes sent to the 
eye bank from 101 persons. After the globes had been fixed in Bouin’s solution and 
preserved in 80% alcohol, they were opened, and the periphery of the retina was 
studied with the slit lamp and the biomicroscope. One eye of 27 persons and both 
eyes of 11 persons had granular patches on the periphery of the retina within 3 to 
5 mm. of the ora serrata. These areas consisted of proliferation of epithelial cells, 
similar to those of the nonpigmented epithelium of the pars plana, and atrophy of 
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the superficial retina. In several instances vitreous strands were attached to these 
cells. In seven eyes spherical vitreous opacities adjacent to these granular areas 
were composed of the same type of epithelial cells. There were three eyes with 
operculated holes and one eye with a hole that had become organized. In the three 
eyes with retinal holes there was no retinal detachment, nor were there chorioretinal 
adhesions that had prevented this from occurring. The authors think that these 
changes may well be related to retinal detachments. 


They also state that even with the aid of the slit lamp and biomicroscope it is 
frequently difficult to differentiate small cysts and atrophic areas in the periphery 
of the retina from real holes. This statement is of particular significance, for it has 
recently been stated that the use of indirect ophthalmoscopy, which produces a 
magnification of only 2, is of more value in studying the periphery of the retina 
than is direct ophthalmoscopy, which produces a greater magnification. It may well 
be that some of the lesions which are considered holes or breaks in the retina are 
merely areas of cystic degeneration. 

McDonald **° analyzed the causes of failure in 24 of 88 cases of retinal-detach- 
ment surgery and classified them as preoperative, operative, and postoperative. Of 
the preoperative factors, the most important was failure to find breaks in the retina: 
Tears were found in 88% of successful cases and in 33% of unsuccessful cases. 
Other causes of failure were tears involving more than one quadrant of the retina, 
retinal folds and vitreous contraction, intraocular foreign bodies, myopia of —20.00 
D. or more, active uveitis, and metastatic carcinoma of the choroid. Causes of 
operative failure were listed as nonclosure of the break, insufficient diathermy, 
excessive diathermy, insufficient drainage of subretinal fluid, and hemorrhage. Post- 
operative failure was attributed to iridocyclitis, hemorrhage, and contraction of the 
vitreous. Probably more than one factor plays a part in most cases. Wilson ‘°° 
suggests that preliminary drainage of subretinal fluid be performed in patients with 
bullous detachment which fails to subside with bed rest and binocular bandages. 
In four of five patients so treated reattachment was obtained by subsequent surgical 
measures. 

Scleral resection was discussed at the November 1950 meeting of the Section on 
Ophthalmology of the Royal Society of Medicine. This procedure was advocated 
(1) in eyes in which the retina had failed to reattach after surgical procedures with 
diathermy, (2) in aphakic eyes, (3) in eyes with high myopia, and (4) in eyes 
with massive retinal detachments. Lister ** reports reattachment in 11 (33%) of 
34 eyes. Philips **! obtained 11% cures in 19 eyes. The half-cure was recorded in 
a case in which partial reattachment was obtained by a scleral resection and 
complete reattachment by subsequent diathermy. Shapland*** advocates the use 
of a “lamellar-scleral resection,” in which a thin film of the deepest scleral lamellae 
is left on the surface of the choroid at the site of the resection. Dellaporta *** and 
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Friemann '** have used “‘lamellar-scleral” resections similar to that described by 
Shapland. 

Arruga '** advocates the prophylactic use of surface-diathermy coagulum when 
the eyes have areas of retinal vascular degeneration, incomplete retinal holes, or 
holes without detachments and the patient has only one eye or a diseased second 
eye. The electrode is passed rapidly over the sclera in the involved area of the 
retina, without producing any ophthalmoscopic evidence of coagulation at the time 
of operation. During the next few days the retina becomes somewhat opalescent. 
Chorioretinal adhesions form in the area treated. This operation has been performed 
in 40 cases without complications being encountered. 

Sudan-Bauby and Farnarier '** report three cases of young persons with edema 
of the macula, which falsely gave the appearance of a hole, and a disinsertion of the 
lower portion of the fundus with retinal detachment inferiorly. In the discussion on 
this paper, several participants mentioned having seen similar cases. 

A case of flat retinal detachment was described by Rosengren *** in which a tear 
in the posterior layers of the retina extended from 9 to 6 o’clock. The internal 
limiting membrane and part of the nerve-fiber layer appeared to be intact except in 
one small area. A similar lesion was noted in the opposite eye. Operative treatment 
resulted in reattachment of both retinas. 

The presence of a hole in the retina with a retinal detachment is usually con- 
sidered one of the best signs in ruling out a melanoma of the choroid. McGraw *** 
reports a case of retinal detachment with a small tear in which operation was 
unsuccessful. The eye was removed. Histological examination revealed the presence 
of a small melanoma of the choroid and a hole in the retina in the equatorial region. 

A case of Marfan’s syndrome with almost total retinal detachment is reported 
by Hudson."** Surface diathermy was applied from 7 to 10 o’clock, and at the time 
of discharge, on Oct. 7, 1949, the retina appeared attached. Two weeks later the 
patient was seen in the outpatient department. The retina was partially detached, 
and by October 28 a total detachment was present. The patient was readmitted to 
the hospital ; after nine days of bed rest, the retina was observed to be in place, and 
it remained so until Jan. 17, 1950. Vision was 6/12 with glasses. The patient died 
on Feb. 23, 1950. 

De Vries '** noted small retinal hemorrhages near the optic disk in five patients 
who had had vitreous detachments one week or less prior to the examination. 
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An account of a sex-linked cystic detachment of the retina affecting eight men 
in three generations of a family is given by Sorsby and his co-workers.’*° The range 
of appearances in various subjects suggests that the lesion begins as a cystic detach- 
ment and progresses slowly to the end-stage of complete detachment and extensive 
retinal atrophy. This lesion may be confined to only one eye and may occasionally 
take an abortive form of falciform detachment or mere linear chorioretinal scarring. 


INJURIES OF THE RETINA 


During the past year, three reports ** on the effect of atomic-bomb radiation on 
the eye have appeared in the literature. In these it is mentioned that hemorrhages 
and exudates may appear in the retina, either from a direct effect of the blast or as 
a result of irradiation injury, causing thrombocytopenia and altered vascular per- 
meability. The latter changes tend to reach their peak at about the fifth or sixth week 
after the exposure. Wilder and Maynard '*” studied the eyes of 52 animals exposed 
to radiation at the test made on Bikini. Of 25 swine that had received a total body 
dose of x-radiation of from 200 to 600 r, serous exudates and hemorrhages were 
present in 6 eyes. The eyes of two fetuses of approximately three months’ gestation 
were obtained from a sow that received 400 r. The eyes of both fetuses showed 
massive subretinal hemorrhages with complete retinal detachment. 

Cogan and associates **** stated that 10 persons have a history of having gazed 
either at the airplane or at the bomb in the Hiroshima or Nagasaki explosion. Only 
one of these, a 23-year-old woman, showed evidence of retinal damage. Examination 
of this patient two months after the explosion revealed a grayish-white opacity one- 
third the size of the disk just temporal to each fovea. By campimetry a central 
scotoma was found. Visual acuity could be corrected to 20/50 in the right eye and 
to 20/30 in the left eye. It was assumed that this patient had an infrared burn of 
the retina. 

Two cases of Purtscher’s disease (hemorrhages and exudates in the retina) are 
described by Anderson *® in patients who had suffered fractures in automobile 
accidents. The first patient was a white woman aged 49 who had sustained multiple i 
fractures of the right clavicle and of six ribs on the right side and four ribs on the 
left side. There was no injury to the eye. Three days after her accident she noticed 
a pronounced loss of vision and was found to have multiple hemorrhages in the 
macula and the posterior portion of the fundus of the right eye. The second patient 
sustained only a simple fracture of the left femur. He had several fluffy white 
exudates in both fundi, but vision was not disturbed. Anderson discusses possible 
etiological factors in this condition and comes to the conclusion that the lesion is 
caused by vasospasm. 
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Rienger '** reports the interesting observation that persons exposed to a con- 
cussion blast without suffering any particular body injury exhibited a pigmentary 
degeneration of the retina with a loss of peripheral field similar to that seen in 
retinitis pigmentosa. He states that his histories were lost during the war but that 
he thought the picture might represent the end-stage of Berlin’s edema. 

Keeney and Mellinkoff,’** in an interesting report, discuss the effects of methyl- 
alcohol poisoning. They state that chronic poisoning is due to a accumulated effect, 
made possible by slow elimination. Whereas ethyl alcohol is quickly and completely 
oxidized to harmless carbon dioxide and water, methanol is slowly and incompletely 
oxidized to products more toxic than the original compound. About 40% of the 
assimilated dose may be oxidized to formic acid, which is six times as toxic as 
methanol. It is presumed that formaldehyde is produced in vivo from methanol 
oxidation because the reaction is known to occur in vitro. Formaldehyde is 30 times 
as toxic as methanol and may cause profound acidosis. One-third of the assimilated 
dose of methanol may remain in the body unaltered for 48 hours, and traces may 
persist for a week in serious cases. 

Methyl alcohol produces poisoning in two ways: (1) by direct destruction of 
tissues by the alcohol and its products, and (2) by a disturbance in the acid-base 
equilibrium resulting from the organic-acid oxidation products of methanol. Tissue 
toxicity is directly proportional to the concentration of methanol. All human cells 
are susceptible to the poison, but its distribution is largely proportional to the water 
content of the tissues. Of all body fluids, the aqueous and vitreous of the eye have 
the highest percentage of water. Of the solid tissues of the body, unmedullated 
nerve tissue has the greatest amount of water, approximately 85%. Thus, the 
intraocular fluids and unmedullated nerve tissue are sites of the greatest clinical 
damage from methanol. 


Keeney and Mellinkoff report 28 cases of methyl-alcohol poisoning in soldiers 
or merchant seamen who had ingested “bootleg shake.” The first five patients died 
of respiratory arrest after several hours of coma. The sixth patient complained of 
blindness. Shortly after he was admitted to the hospital, he suffered profound shock 
and died within a few hours. Of the remaining 17 patients, 10 had only mild 
symptoms and no ocular changes; 4 had mild epigastric discomfort with moderate 
acidosis but no methyl alcohol in the blood. Only one of these patients showed 
2+- hyperemia of the disk, which disappeared on the second day. The three patients 
with serious acidosis complained of blurring of central vision and had intense 
congestion of the optic disk. At the time of hospitalization the blood methanol levels 
of these three patients were 5, 12, and 39.7 mg. per 100 cc. respectively. The pH 
of the urine ranged from 3.5 to 5. The 17 patients just mentioned were placed on 
intensive alkaline therapy, with administration of as much as 200 gm. of sodium 
bicarbonate in 26 hours. None of these patients suffered permanent ocular defects. 
The eyes of the six patients who died were not studied at autopsy. 
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The ocular complications encountered in intracranial arteriography were 
reported by Falls and his co-workers.'® In 20 of 80 cases round, granular retinal 
or preretinal hemorrhages developed as a result of arteriography. Some of the 
hemorrhages presented white centers, and in many cases cotton-wool exudates were 
also present. Severe optic neuritis developed in one patient, with eventual complete 
loss of vision. Temporary loss of vision (10 to 30 minutes) was observed in two 
patients, with subsequent return to normal. One death occurred secondary to 
thrombosis of the internal carotid artery. 

Schurr *** states that the ophthalmic artery was visible in normal cerebral angio- 
grams in 17 patients. The choroidal plexus of the eye could be seen in 10 of the 17 
normal films examined. Ophthalmoscopic examination of the fundus during angiog- 
raphy may show momentary blanching of the arteries, followed by an increase in 
blood flow. In one patient, a spasm of the right retinal artery persisted, and a 
permanent central scotoma developed. The author states that these observations 
suggest the development of a technique which could be used in the demonstration 
and differential diagnosis of orbital and ocular neoplasms. 

The case of a man aged 54 who was injured by a current of 3,000 volts is 
described by Habenberger.**” The right eye was normal. Vision in the left eye was 
reduced to counting fingers at 2 ft. (60 cm.). The field of vision showed an absolute 
central scotoma. Ophthalmoscopic examination showed macular edema, which the 
author considered was due to spasm of the macular vessels. The lesion subsided 
in four weeks. 

ELECTRORETINOGRAPHY 


During the past few years, electroretinography has been used with increasing 


frequency in an attempt to establish norms and to study clinical and pathological 
lesions of the retina. 

The electroretinogram '** measures electrical currents which originate from the 
stimulation of the retina by light. One electrode is placed on the cornea in a contact 
lens, and the other is strapped to the forehead. The responses are recorded on a 
galvanometer after they have been magnified by a vacuum-tube amplifier. 

The main variations in the recordings are named (1) the a wave, an initial nega- 
tive; (2) the b wave, a positive wave; (3) the c wave, a slow secondary wave, and 
(4) the “off-effect,” or d wave. 

It has been theorized that the impulses from the retina produce three com- 
ponents, called pI, pII, and pIII. PI accounts for the (positive) ¢c wave. The exact 
area of the retina from which pI originated is not known, but the pI potential 
appears to be chiefly localized in the rod pathways. PII accounts for the (positive) 
b wave and probably represents the total of a number of impulses. It originates 
somewhere in the neural pathways between the receptors and the ganglion cells. 
The size of this response is roughly proportional to the intensity or quality of the 
stimulation which is carried to the brain as a sensory message. PIII is responsible 
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for the initial (negative) a wave and the d wave. It is better developed in those 
nerve pathways which begin with a cone. 

Zetterstroém *” has studied the electroretinogram in children during the first 
year of life. For the first two to three days of life there is no electroretinogram, or 
the potential is too slight to raise the base line. During the first six months of life 
there is a distinct increase in the b potential. At the age of one year the electroretino- 
gram is of the adult type; but the b potential is reduced in amplitude, and only a 
trace of the a wave can be detected in some children. 


The electroretinograms of 40 subjects above 50 years of age were studied by 
Karpe, Rickenbach, and Thomasson.’*° No difference was found between the 
recordings of these patients and those of adults under 50 years of age except for a 
slight diminution of the b potential. This difference became increasingly apparent 
up to the age of 74, which was the age of the oldest patient studied. 

Henkes ‘** observed the effect of vasodilators on the electroretinograms. He 
concludes that there was an increase in } potential proportional to the degree of 
vasodilation. He suggests that this test be used to determine which drugs are the 
best and most prolonged vasodilators. 


Studies on the electrographic response of the retina in glaucoma,'™ in occlusion 
of the central retinal vein and artery, and in various abiotrophies of the retina are 
now in progress. The results at present are somewhat difficult to interpret, but they 
may well be of considerable value in the near future. 


BOOKS 


Three books containing excellent chapters on diseases of the retina have been 
published during the past year. These are “Systemic Ophthalmology,” edited by 
Sorsby,’** “Genetics in Ophthalmology,” written by Sorsby,’*?® and “Tumors of 
the Eye,” written by Reese.*® 
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News and Comment 
Epitep sy Dr. W. L. BENEDICT 


GENERAL NEWS 


Home-Study Courses.—The 1952-1953 Home-Study Courses in the basic 
sciences related to ophthalmology and otolaryngology, offered as a part of the 
educational program of the AmericanyAcademy of Ophthalmology and Otolaryn- 
gology, will begin on September 1 and continue for a period of 10 months. 
Detailed information and application forms can be secured from Dr. William 
L. Benedict, the executive secretary-treasurer of the Academy, 100 First Avenue 
Building, Rochester, Minn. Registrations should be completed before August 15. 


Transactions of Fourth Pan-American Congress of Ophthalmology.—The 
Transactions of the Fourth Pan-American Congress of Ophthalmology will be 
published and ready for distribution in June, 1952, The Transactions will consist 
of three volumes, of about 500 pages each. All of the material will be printed in 
English, Spanish, and French. 

Copies of the Transactions may be secured from Dr. Luis Sanchez Bulnes, 
Gomez Farias, 19, México, D. F., Mexico, at $20, United States currency. 


Research Fellowships in Ophthalmology.—Information regarding research 
fellowships in ophthalmology at Indiana University Medical Center may be 
obtained by writing to Dr. T. F. Schlaegel Jr., 1040 W. Michigan St., Indianapolis 
7. It is not necessary for a candidate to have had training in ophthalmology 
to be accepted for one of these positions. For those who have not had a 
graduate course in ophthalmology, these research fellowships will provide some 
training prior to a residency. The fellows assist in the eye clinic and at eye 
surgery and attend the formal classes for residents in ophthalmology. The 
stipend is $150 a month plus room and laundry. 


Fifteenth Annual deSchweinitz Lecture.—The Fifteenth Annual deSchweinitz 
Lecture will be given on Thursday, Nov. 20, 1952, by Dr. Francis Heed Adler, 
of Philadelphia. His subject will be “The Pathologic Physiology of Strabismus.” 


PERSONAL NEWS 


Appointment of Dr. Irving H. Leopold.—Dr. Irving H. Leopold has been 
appointed an attending surgeon at the Wills Hospital, Philadelphia, succeeding 
to the service of the late Dr. Louis Lehrfeld, who died on Feb. 6, 1952. Dr. 
Lehrfeld had served the Wills Hospital over a period of 36 years, until his death. 


Appointment of Dr. Hermann M. Burian.—Dr. Hermann M. Burian, formerly 
of Boston, joined the staff of the Department of Ophthalmology, State Univer- 
sity of lowa College of Medicine, Iowa City, on Sept. 1, 1951, as an associate 
professor. 


CORRECTION 


In the article entitled “Cataract Extraction After Glaucoma Surgery: Latero- 
inferior Approach Following Filtering Glaucoma Operation,” by Alston Callahan, 
M.D., published in the February issue of the A. M. A. Arcuives, pages 132-140, 
the figures and references in the text to the figures were incorrectly placed and 
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numbered. ‘The illustration marked Figure 7, on page 139, should have been 
Figure 1 and should have been placed at the top of page 136, and Figures 1, 2, 3, 
4, 5, and 6 should have been labeled Figures 2, 3, 4, 5, 6, and 7, respectively. 


On page 133, “Figures 1 to 6” refers to the last figure which is on page 139, 
and, in order, the figures on page 136 and page 137 and the top of page 138. On 
page 139, “Fig. 7” refers to the lower figure on page 138, the explanatory legend 
of which is on page 139. 


Books 


New Viewpoints on the Origin of Squint. By G. B. J. Keiner, M.D. Price, 18 
glds. Pp. 222. Martinus Nijhoff’s Boekhandel en Uitzevers Maatij, Lange 
Voorhout 9,’s Gravenhage, 1951. 


The main fault to be found with all books and articles on strabismus in children 
is the readiness with which the authors build hypotheses out of scant factual data. 
They make, for the purposes of their hypothesis, certain anatomical or physiologi- 
cal assumptions which are as yet without proof. Since the whole structure emerges 
from such an insecure foundation, the end-result, while plausible and extremely 
interesting, must be accepted with considerable reserve. Caveat emptor should be 
the watchword for every reader in the market to buy a new theory of squint. This 
does not mean that new theories are without value, but points out only that they 
should be accepted with caution and that each step in the development of the theory 
should be examined critically. 

This monograph on squint is no exception to the rule. The author has devel- 
oped an extremely plausible theory of the pathogenesis of convergent squint in 
children, but one based on assumption rather than fact. The first part of the book 
outlines the theories which have been proposed in the past: the mechanical theory, 
the refraction theory, the fusion theory, the diplopia-phobia theory of van der Hoeve, 
the innervational theory, and the reflex theory, which the author attributes to 
Zeeman, although in this country most credit for the development of this theory is 
given to Chavasse. Each of these theories is examined critically, and it is evident that 
the author leans entirely toward the reflex and innervational side of the fence. He 
admits that a certain proportion of children will develop their squint on the basis of 
a hyperopia; in other words, they belong to the group with accommodative squint. 
He points out, however, that refraction cannot be considered to play more than a 
very small part in the causation of squint. He studied 894 patients with squint who 
came to him during the years from 1945 to 1950 and found that strabismus develops 
at a very early age. He believes that congenital squint does not exist. “Strabismus 
cannot occur until the light stimulus is able—in connection with the stage of develop- 
ment of the reflex paths—to produce a motor effect.” In 54% of his patients squint 
was evident at the end of the first year, and in 78%, by the end of the second year. 
After this the frequency dropped off rapidly, and only occasionally did a case appear 
after the sixth year. He calls attention to the fact that all children are predisposed to 
a position of the eyes which deviates from the normal, but that this predisposition 
with which the child is born is gradually corrected and abolished by growth and 
maturation. The imperfections of the still incompletely developed visual apparatus 
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with which every baby is born are thus the inherent causal factors in squint. In 
normal birth and development these imperfections are eliminated. This process he 
calls “orthophorization” and likens it to the process which occurs in the normal 
refractive changes, by means of which children lose their hyperopia, a process 
which is called “emmetropization.” The fluctuations in this process determine 


the anomalies of refraction, and the fluctuations in the other process determine the 
heterophorias. 


The main contribution of this book is the author’s report on his observation 
of optomotor reflexes in children with squint. These reflexes consist of (1) the 
following movements in response to monocular and binocular central stimuli, that 
is, stimuli which are incident on the macula or the central part of the retina in its 
immediate neighborhood, and (2) the fixating movements upon monocular 
peripheral stimulation. These consist of reactions evoked by stimulating either the 
temporal or the nasal portion of the retina. As a result of these observations, he 
finds that there is a high degree of independence in the movements of the eyes 
relative to each other in the horizontal field of gaze of the patient with strabismus. 
There is a lack of the functional coupling of the two eyes, for which he uses the 
term “binocular junction.” By means of vestibular or labyrinthine stimulation, 
he proves that the inability of the squinting eye to abduct is not the result of 
abducens paralysis. 


As a result of this study, he concludes that in strabismus there is a disturbance 
in the development of the monocular and binocular optomotor reactions. (The 
reviewer wishes to call attention at this point to the author’s assumption that the 
stimulus for convergence movements proceeds along the vestibular reflex pathways 
and the stimulus for monocular movements along the so-called proprioceptive 
reflex paths. The exact pathways for conjugate movements are still in the process 
of being discovered, and there is no unanimity of opinion on their exact course in 
man; and the question of proprioception from the ocular muscles is still being 
hotly debated.) The monocular adduction reflex predominates strongly over the 
monocular abduction reflex, and the monocular abduction reflex actually cannot 
be evoked at all. As a rule, no conjugate movement can be evoked from the tem- 
poral part of the retina, and only occasionally from the nasal part. A dissociation 
of the eye movements exists, so that the angle of squint varies widely with different 
directions of gaze. Owing to the predominant adduction, the monocular reflexes 
cannot insure a correct position of each eye separately, as a result of which the 
fusion movement is disturbed. As a result of all this, binocular junction is lacking 
in squint. Bilateral monocular adduction is present, but the binocular convergence 
reaction is absent. The typical position of the eyes is the result of a disturbance of 
the optomotor reflexes, and therefore must be regarded merely as a symptom of the 
disease. 


Squint, therefore, is the result of some interference with the process of ortho- 
phorization, that is, the building up of binocular fixation reflexes. The establish- 
ment of binocular junction has been prevented and the original dissociation of the 
eyes maintained. The higher binocular reflexes, superposed upon the binocular 
junction, have therefore been unable to develop. The position of the eyes in con- 
vergent strabismus is a consequence of the predominance of the monocular adduc- 
tion reflexes over those for conjugate movements and for abduction. The author 
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believes that the cause of this is centrally situated, probably in the occipital lobe. 
The disturbance of normal development of the optomotor reflexes may come about 
as a result of delayed myelination of the tracts from the occipital cortex. The 
clinical type of strabismus, that is, whether it is alternating or monocular, is 
determined chiefly by the presence or absence of a preference for one or the other 
eye. Both amblyopia and abnormal binocular junction are consequences of squint, 
and not causes of it. He finds that many squints show a, strong tendency to 
spontaneous recovery, and the presence of amblyopia in one eye does not prevent 
spontaneous recovery with respect to the position of the eyes. He believes that 
treatment should be started as early as possible and that by careful supervision of 
training of the optomotor reflexes it is by no means impossible “that in future 
operative treatment will be considered only in exceptional cases.” 

All those who are especially interested in squint will wish to study this book 
and to repeat these procedures. If the author’s observations are confirmed, it is 
likely that their interpretation will receive confirmation in due time, when we have 
learned more about the underlying physiology of ocular movements. 
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ECENT EVENTS have brought 
R- the fore the necessity for re-exam- 
ination of methods employed in 
the preparation of eye solutions. This is 
largely attributable to serious eye infections 
brought about by the use of solutions 
which were presumed to be sterile and 
free from contamination. 


Sterility is not simple of accomplish- 
ment, for the problems involved are many 
and complex. England h 


shown awareness for some yea 
by specifically providing that 


ee eye solutions be produced u 
7 Ly der sterile conditions. 


Currently there appears t 
be a movement afoot by vario 
investigational groups to rem 


edy this situation. It is com 
mendable that sterility has finally reache 
its proper importance. 


We, the staff and management 
THE SELNEY COMPANY pledge ou 
selves to pursue this important subje 
of preparing sterile ophthalmic solutio 
with all our resources and stand ready to 
join with any and all groups in the further- 
ance of such research. It is our sincere 
hope that we may provide an important 
announcement to this end very soon. 


—ROBERT R. FEINSTEIN 
Director of Research 


THE SELNEY COMPANY 
153 WAVERLY PLACE, NEW YORK 14, NEW YORK 
Pharmaceuticals for Ophthalmologists 
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A flattering combination 
of ebony plastic and gold 


Refreshingly New . Extensively Popular 
Cosmetically Beautiful + Optically Right 


COLORCREST has a 10K gold bridge. 
The balance of its gold parts are 1/10 12K Gold Filled. 


INDIANAPOLIS 
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THE LYLE MAJOR 
AMBLYOSCOPE 


(Standard Model) 


Incorporating the proven features of 
previous Synotype apparatus with the 
suggestions of Mr. Keith Lyle, the 
Lyle Major Amblyoscope is 


The Most Advanced Orthoptic Apparatus Produced 


Specially manufactured to meet the demands of present day technique, the Lyle Major 
Amblyoscope, Standard Model, incorporates the following improved features : 


1, Elevation and Depression Device 6. Hinged Mirrors and Reflectors 10. Concealed wiring 
2. Increased range of Duction Control 7. Noiseless Slide Carriers 11. Separate electrical circuits to each 


optical tube 
3. Non-slip Duction Locks 


. Supported main roller bearings and 42. Improved hand flashing switches 
4, Increased Hyperphoria Movement increased mechanical strensth 13. Provision for automatic moving 


5. Transparent breath shicid . Large, easily visible scales Picture attachment 


Specialists in Orthoptic Equipment including : 
MOORFIELD’S SYNOPTOPHORE + HESS SCREENS . CHEIRO- 
SCOPES . WORTH'S 4 DOT TEST - DIPLOPIA GOGGLES « ROTA- 
TING E TEST « MADDOX HANDFRAME - MADDOX WING TEST 
BAR READERS « ETC, 


of England 63, WIGMORE STREET. LONDON, W.1 


SOLE AGENTS IN U.S.A. CURRY & PAXTON INC. 101 PARK AVENUE, NEW YORK 17. TEL: LEXINGTON 2-7842 
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TWIN ACTION MEANS 
FAST ... ACCURATE 
COMPARISON 


with the #80 Twin Trans-illuminator 
Here's the only i trument that provid 

and positi i of 
BOTH sinuses, eyeballs, pupils, rides, om 
terior chambers, conjunctivae, etc... . It is 
instantly adjustable to all facial measure- 
ment... The combined intensity of the 
two lamps provides exceptional antrum 
penetration . .. It becomes a single unit by 
removing one of the bulbs . . . It’s eco- 
nomical, using standard, matched flashlight 
bulbs, easily replaceable . . . For the 
set that also includes controller, ask for 
#80-60. 


Please send me the following literature: 


*Transillumination in O Imol and Rhin- 
ology’, Lovis H. 

Or 

M.D. 


Diamonds 


Instruments 


Ochsner “Diamond 

Jaw” needle holder* and of course, you 
know that Cochrane would stock it in 
all sizes. Mayo-Hegar type needle hold- 
ers with Ochsner “Diamond Jaw’ — 
up to 7” $24.50; 8” $28.60; 1014” 
$28.95 


*Unconditionally guaranteed for 1 year 


You will remember QUALITY— 
long after you have forgotten PRICE! 


AM 


133 EAST 58th STREET. NEW YORK 22.uy. 
PHONE—PLorza 3-5533, 3-5534, 3-5491 


For Over 50 Years 


EXCLUSIVE MANUFACTURERS OF 
OPHTHALMIC AND NASAL 
OINTMENTS 


The Manhattan Eye Salve Company was founded in 
1900, and has been successfully supplying the medi- 
cal profession with the highest type ethical oint- 
ments of this classification since that time. 


Should none of the standard items listed in our 
catalog meet your exact requirements, we shall be 
glad to develop and produce Ophthalmic or Nasal 
Ointments compounded to your own special needs. 


Drop us a card requesting catalog, doctor, check it 
against your present supply of this class item, and 
let us serve you on your requirements. 


MANHATTAN EYE SALVE COMPANY 
Incorporated 


1063 Bardstown Road—Louisville 4, Ky. 
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AO TILLYER CRUXITE has one hasic function. . . 


AO TILLYER CRUXITE 


To understand the basic function of Tillyer Cruxite more clearly, 
let us consid@? ultraviolet in the Light Spectrum. 
Generally speaking, ultraviolet rays occupy the band from about 
’ 200 mmu. to 400 mmu. Within the region 200 mmu. to 290 mmu. 
TODAY S$ LIVING is found Abiotic Ultraviolet which is pathologically damaging to 
the eye. Eyes should also be protected from exposure to Erythe- 
DEMANDS mal or ‘‘Sunburn” Ultraviolet (roughly from 290 mmu. to 315 
mmu.), always present in sunlight. 
TILLYER CRUXITE Above 315 mmu. there are equally undesirable ultraviolet rays. 
They, of course, are found in sunlight, but may also be emitted by 
some kinds of fluorescent light and by certain types of television 
picture tubes. They have been proved to exert a functionally 
Single Vision, Bifocals or Trifocals. disturbing effect on the visual mechanism. They delay dark 
You can prescribe many Cruxite adaptation . . . an important factor in your patients’ safety. 

; : Tillyer Cruxite absorbs all but a negligible amount of ultra- 
lens types which have Tillyer Cor- violet at 350 mmu.; 95% at 356 mmu.; and about 80% at 365 mmu. 
rected Curves. Call your American Because of this absorptive quality, Tillyer Cruxite can contribute 
Optical Prescription Service today, much to the Safety, Comfort and Visual Efficiency of your patients. 


Tillyer Cruxite is available in 


American Optical 


COMPANY 


every day, 

of your patients 

| protection of 


SATISFACTION... 


The satisfaction of your patients is our first and 
last thought when interpreting your prescriptions 
2" OS . . that your professional reputation may 
QUALITY SERVICE be safeguarded and enhanced. Every pair of 
Technical skills and: glasses that comes from our laboratories is 
services thet. will - fashioned with precision and from first-quality 
materials. For 31 years we have adhered to the 
single standard of producing only the best . . . 
that professional reputations might be protected 
and consumer faith in eye-care skills and services 
increased. 


DOW OPTICAL CO. 


W. E. DOW, Pres. 
Chicago, Ill. Bloomington, Ill. 


The Berman Metal Locator | VISION CHART 
| | SURPLUS 
| 1. Projector 
#1215 
tance Tube 


Type “A” or “B” 
3. — Slide 


$1195° 


| 2. Testing Dis- 
| 


| TESTING ADJUSTABLE STOOL 
An electromagnetic detecting device that quickly | DISTANCE TUBE ONLY... $24.50 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- y 
lic fragments are readily detected from a satisfactory | 
distance through intervening bone, tissue and fluids. “A” —15 to 20 ft. 
Probing or physical contact with the foreign body is "BY —10 to 15 ft. 


not required for detection. 

The thin sterilizable probe provides preoperative 
localization, “pin-point” accuracy within the incision e 
and postoperative check. 
Lends precision to foreign body surgery and greatly | 


reduces surgical trauma. 
BERMAN LABORATORIES 


534 West 42nd Street New York 18, N.Y. 
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No point in anyone s being at sea over ciga- 
rette claims—not when you know that Old 
Golds are made solely for smoking pleasure! 
Pleasure that comes of nearly 200 years’ 
a-working with the world’s best tobacco. 
Pleasure for you . . . today. 


SMOKE 


OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, 
ENGLAND. 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide 


in your Practice— 
A.M. A. Archives of DERMATOLOGY and SYPHILOLOGY 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. From 
hospitals, clinics and government treatment centers here 
and abroad, A. M. A. Archives of DERMATOLOGY and 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and syphilis. 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Illinois. 


Well illustrated. 


Please Begin My Subscription to M. A. Archives of 
DERMATOLOGY and SYPHILOLOGY with the Next Issue. 


Ably edited. 


$12.00 YEARLY 
$13.50 FOREIGN $12.40 CANADIAN 


j 
} 
; 
do~ 
= 
i 
j 
| CITY AND STATE 


*1/10 12K Gold Filled 


new beauly... 


by Victory for the popular 


“paree” 


Here are three new decorative motifs «4 
for the Paree . . . new beauty to accent the flattering 
lines of this stylized optical frame | 
for women. Colorful zyl enhanced with a j 
diversity in gold* ornamentation thai 
insures still broader fashion acceptance § 
a frame of superb ophthalmic accuracy § 
and comfort. All standard Victory colors, 


two-tones and new metallics. 


Paree Clover | 
Available through your optical supplier 
TORY OPTICAL 


MANUFACTURING COMPANY 
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THE “LACRILENS” * IS A SAFE LENS 


1. Free From Danger of Injury to The Eyes. 
2. Will Not Fall Out of The Eye. 

3. Safe For All Sports, Including Swimming. 
4. Custom Made To Fit The Eye. 


WRITE FOR BROCHURE 


Laboratories Inc. 


49 EAST 5ist STREET * NEW YORK, 22, N. Y. 


Manufacturers of all types of Contact Lenses 
BRANCHES IN 
PHILADELPHIA MONTREAL LONDON (>, 7) ® 
JOHANNESBURG SHANGHAI > 


SUPPLEMENT to EXPERIENCE 
A.M.A. Archives of INTERNAL MEDICINE 


UNDER some circumstances, sometime in his career, practically every 
physician becomes an internist. Contact with forward-moving prac- 
tices and opinions in the internal medicine field . . . provided in 
A. M. A. INTERNAL MEDICINE .. . supplies confirmation and sup- 
plements experience for both the specialist and the physician in 
general practice. 


Featured each month will be comprehensive original articles, case 
reports, clinical studies, progress reports, correspondence, news and 
comment, book reviews. 


AMERICAN MEDICAL ASSOCIATION 


535 N. Dearborn St., Chicago 10, Illinois. 


i i i Please Begin My Subscription to A. M.A, Archives of 
Able editorial leadership. INTERNAL MEDICINE with the Next Issue. 


Outstanding contributions. 


$10.00 YEARLY 


$11.00 FOREIGN $10.40 CANADIAN 
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TRADE MARK 
“REG U.S. PAL 


whic 


Press has 


Bilentic Seg 
Trifocal : Slab-off Cataract ataract Catoract 


WRITE TO THE UNIVIS LENS CO., 401 LEO STREET, DAYTON 1, OHIO FOR DETAILS ABOUT UNIVIS LENSES AND SERVICE 


alle 
= 
26 years 
THE UNIVIS co IPLETE MULTIFOCAL SERVICE 


Pioneered by Austin Belgard 


the 
Phoro-Lensecorometer 


originated by Austin Belgard 


For use with Green’s Refractor to measure ver- 
tex distance, just clear instrument of lenses, place 
Phoro-Lenscorometer through opening, making 


contact with patient’s closed lid—and read 
direct. No computing necessary. 


Each $12.75 


ConAcor IS A TECHNICAL IMPROVEMENT! 


Prism base out at converging point in plus lens neutralized with ConAcor Bifocal Segment. 


ConAcor has America talking about optical center control: Its precision design 


assures trial lens comfort at near point. The ConAcor lens is a special bifocal 
originated and developed by Austin Belgard for “individualized” optical center control. 


When optical center control is needed for a true translation of your prescription, 
ConAcor is the accepted lens. 


OPHTHALMIC OPTICIANS 


Delgard WHOLESALE B SERVICE 
4 \o’ 


109 N. Wabash, at Washington, 9th Floor 


(Formerly Belgard, Inc.) Chicago STate 2-5362 
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NEW 
TONOMETER STERILIZER 


ALL PLASTIC CONSTRUCTION, HOLDING COMPLETE 


TONOMETER AND) ACCESSORIES. 
PRICE $10.00 


ADVANTAGES ARE— 

TONOMETER ALWAYS IN POSITION FOR USE. 
LESS HANDLING OF INSTRUMENT. 
TONOMETER ALWAYS— 


CLEAN DUST FREE 


MFG. BY 


R. 0. GULDEN 


4920 N. LAWRENCE ST. PHILADELPHIA 20. P, 


ALLEN IMPLANT F THESE 

ARTIFICIAL EYES PRECISION PRODUCTS 
CEN-COR BI-FOCA 4 ARE YOUR KEY 

 CEN-COR TRI-FOCALS 

CHILD'S TRIAL FRAME 

‘CONTACT LENSES gr eater efficiency 

 DUFFENS-MODERN POLISHER | and 

LENS HARDENING UNIT 


TAKE OFF HILLER 


Precision-Cosmet Company, Inc. 
P. O. Box 146, Mi is, Mii 


Please send me more information and prices for the items 
checked. 


Name 
Address 


() Take-Off Chiller 
() P. D. Lite and Meter 
(. Trial Frame For Small Children 


PRODUCTS OF PRECISION-COSMET COMPANY, INC. 


Z 
2 SS 2. 3 
MSZ 
| 
nesota Allen implont 
id ‘igs Duffens-Modern Polisher 


The New 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 

10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 


NEW YORK UNIVERSITY POST-GRADUATE 
MEDICAL SCHOOL 


477 First Avenue, New York 16, N. Y. 


SUMMER COURSES 
offered by 
Department of Ophthalmology 
NEURO-OPHTHALMOLOGY 
5 days, part-time, 9 a. m. to 12 m. 
July 14 through 18, 1952 
PERIMETRY 
5 days, part-time, 2 to 5 p. m. 
July 14 through 18, 1952 
OPHTHALMOSCOPY 
5 days, part-time, 9 a. m. to 12 m. 
July 21 through 25, 1952 
OCULAR THERAPEUTICS 
5 days, part-time, 1 to 4 p. m. 
July 21 through 25, 1952 
OPHTHALMOLOGY 
(GRADUATE COURSE) 
September 29, 1952 through June 12, 1953 
A nine months’ full-time course in the basic sciences 
as applied to ophthalmology, the successful completion 


of which is to be followed by a residency in a hospital 
approved by the school. 


For application and further information, address: 
Office of the Dean 
Post-Graduate Medical School 


(A Unit of the New York University-Bellevue Medical 
Center) 


IM THE 
Ghost in your 


SAYS GARY GHOST 


Reflections in glasses are referred to as 
“GHOST IMAGES”. They destroy defini- 
tion—reduce transparency. MAY-O-LITE 
reduces “GHOST IMAGES” almost to the 
point of elimination. With MAY-O-LITE 
coated lenses, a person has better, clearer 
vision and more comfort from his glasses. 


Complete Your Professional Service By Adding 


The Best in Sight 
MAY-0-LITE 


Low Refleetion Coating 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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RUGGED IN CONSTRUCTION 
BEAUTIFUL IN DESIGN 
AND SO EASY TO FIT 


detail 


We take pride in the excellence of this frame — 


the smooth lines of zyl and 1/10-12K Gold-Filled Bridge make 


] AC x BE BRIDGE 
42 43 x 36 18-20-22-24 


qualities . . . Art-Craft designers never made better! “| oem 18-20-22-24 
46 47x40 18-20-22.24 


EYE 


a frame—ultra smart in styling. It has excellent fitting 


COLORS: Briartone 
and Demi-blonde. 


Fronts and temples shipped 


justable nose pads. Bridge, 
rims ond pod arms 1/10-12K 
Gold-Filled. 


OPTICAL COMPANY, ROCHESTER 6, N. Y. 


OFFICES: NEW YORK - CHICAGO - PHILADELPHIA 
Canedien Distributor: IMPERIAL OPTICAL CO., LTD., Terente, Cenede. 
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| eo-Synephrine hydrochloride, a well tolerated, reliable vaso- 
constrictor and mydriatic, is available in various, concentrations and 
several forms for a variety of ophthalmic indications. 
Congestive conjunctivitis: 1/8% solvtion. 


For rapid relief of itching, smarting and excessive tearing due to 
physical or chemical irritants or allergy. 


Refraction, funduscopic examination: 2.5% solution and 1% emulsion. 
For prompt and short acting mydriasis virtually free from 


Preoperative Use: 2.5% solution and 10% solution. 


For short acting powerful mydriatic effect, applied 30 to 60 minutes 
before surgery. 


Uveitis, posterior synechiae: 10% solution and 10% emulsion. — 
For freeing recently formed posterior = 
synechiae as well as for prevention —— 
of synechiae formation in uveitis 


(with atropine). 


ein cme cet 


For the provocative test for angle block — HYDROCHLORIDE eam 
as well as for the shadow test. mn Brand of “3 "4 


Phenylephrine hydrochloride 


>. 


New York 13,N. Y.  Winpsor, Ont. 
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